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WAR BENEATH THE WAVES 

The Decanba" 7, 1941 attack on Pearl Harbor damaged or destroyed ni ndtem 
capital ships of the U.S. Nav/s Pacific Fleet. This left theaged and outgunned 
forces of the 4si ati c F I edt as the fi rst I i ne of defmse agai nst the oncomi ng mi ght of 
thej apanese Navy. One force that emerged from the attacks on Pearl Harbor and 
Cavite virtually unscathed and ready to carry the war to the enemy, werethesub- 
mariners of the Fleet Scouting Force The 51 submarines of the Asiatic and Pacific 
fleets were ordered to "...execute unrestricted air and submarine warfare against 

J APAN. You Wl LL SI NK OR DESTROY ENEMY SHI PPI NG WHEREVER ENCOUNTERED." 

Authorized to sink any vessel bearing the "Rising Sun" of J apan, the untried 
men of the Pacifl c submari ne forces qui ckl y became hunters of the largest 
prey around. Now, you too can stal k the tankers and freighters that carry the 
lifeblood of the empire the destroyers, cruisers and carriers that are the 
weapons of war. You can becomea Silmt Hunter. 

What Comes with This Game 

The game box should contai n this user's manual , a S lent Hunter CD-ROM, and 
addtacard This user's manual ecpiainsgamecontrolsand contains historical 
i nfbrmati on about submari ne warfare i n the Pacifl c Theata' duri ng WdtI d V\fer 1 1 . 
Toinstall thegame pi ease refer to the cfeta card. 

This manual contai ns a description of how to use all of the controls that this 
simulation provides to realistically reproduce the feeling of hunting and being 
hunted by the ships of the Imperial Japanese Navy. It also contai ns sa/eral 
append ces whi ch provi de more i nsi ghts i nto the real i ty of submari ne warfare 


byWilliamP. "Bud"Gruner, who commanded SS 305, the U.S.S. Skate on her 
third, fourth and fifth war patrols Appardix A is entitled 'The U.S.S. Skate and 
theFifth Fled." Appendix B provi des a brid overview of submarine tactics 
Append x C descri bes the formul as for cal cul dti ng a manual fi ri ng sol uti on. 

Using the Mouse 

I n thi s manual , the term "cl i ck" means to move the mouse poi nter over the 
desi red area of the screen and press either the left or right mouse button. 
The mouse poi nter changes shape depend! ng on the type of acti on wh i ch can 
be taken. "Left-cl i ck" or "ri ght-cl i ck" means to move the mouse poi nter to 
the desired position and press the appropriate button. 

Left-cl i cki ng i s used to change stati ons aboard the submari ne, set control s, 
fi re weapons, and al ter preferences Left-cl i cki ng handl es most of the con- 
trolsin Silent Hunter. Right-clicking opens the Abort Mission box where 
the current mission can be ended. 



STARTING THE GAME 

Afte" the openi ng ani mati on, two choi ces are offered for pi aiyi ng S lent H unter, 
aSingleMissionorthe Career M enu . I n addi ti on, there are opti ons to vi ew an 
i nter/iew with Wi 1 1 iam R "Bud" Gruner, who commanded the U.S.S. Skate: 
takea multi media tour of the U.S.S. Pampanito; or Exit to DOS. 
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Single Missions 

Chcxsi ng Si ngl e M i ssion presents an opti on to perform one of fi ve di fferent 
kinds of authentic missions that U.S. submari nes undertook duri ng WWI I . 

I n addi ti on to seeki ng out and destroyi ng enemy warsh i ps and cargo sh i ps, 
U.S. submari nes performed other valuable services such as rescui ng 
clowned pi I ots Al I of the types of mi ssi ons except for the H i stor i c M i ssi on 
selection are generated randomly, and can be custom! zed prior to play. 

These ml ssi ons wl 1 1 begl n wl th some for m of contact notl fl catl on regardi ng 
the enemy, el ther a radar contact, a hydrophone bear I ng, or a I ookout 
report. The mission ends when the submari ne Is out of contact with al I 
enemy ships. This might be because the submarine has sunk all the enemy 
ships, has disengaged or been outrun by the enemy, or has been destroyed. 
At thi s poi nt a scori ng screen appears whi ch correl ates the I e«l of real I sm 
and the number of enemy vessel s damaged or sunk and presents the score. 
Left-cl icki ng on the B(it button returns you to the Si ngle Mission menu. 



Hipbone l^isEian 

Thisoption presents the opportunity to test your skillsagainst those of his- 
tori c submari ners I n encounters that defi ned what it meant to be a member 
of the Si I ent Servi ce. The av/ai I abl e mi ssi ons are I i sted i n the menu, wi th 
the appropri ate bri efi ng I i sted bel ow the mi ssi on menu. 


TheHistorical Mission menu automaticallydefaultstothetop mission on 
the menu, so go ahead and make any real i sm changes pri or to sel ecti ng the 
mission to be played. 

Convey EncourtET 

Duri ng WWI I U.S. submari nes sank nearly 5,000,000 tons of J apanese mer- 
chant shi ppi ng, account! ng for o\/er 1100 confi rmed si nki ngs. Thi s v\as the 
most I i kel y type of encounter duri ng the war. 

VNfership Enoounter 

Thi s mi ssi on consi sts of i ntercepti ng and attack! ng an I mperi al J apanese 
Na\/y task force. Ai rcraft carri ers were the hi ghest pri ority target for the 
submari ne force fol lowed by battleshi ps and escort carriers 

Patrol EncxxMitET 

Encounter aJapaneseanti-submarine{ASW) patrol searching for U.S. sub- 
marines 

Lifeguard Duty 

0\/er 500 av/i ators owe thei r li ves to the men of the Si I ent Servi ce Su bmar i nes 
v\ere frequent! y posi ti oned to recover clowned pi! ots at the scene of su dace 
engagements, such as Midway, or during large air strikes Adowned aviator 
can onlysurvi\«alimi ted ti me i n the water, and the su bmari ne's task i s to 
effect a rescue before the sea cl ai ms hi m or the enemy captures him. 

Mission Custonnization 

After amission type has been selected, sa«‘al mission \^i abl es may be 
chosen. Each type of mission has some of the foil owing opti ons avail able. 

Ddbe 

The date affects the location of the encounter, the number and type of ships 
encountered, andtheequipment cN^lableto both sides For more informa- 
tion regardi ng the types of equipmentcN/ai I able for any given month of the 
war, seethe"SiLEi\rr Hunter Weapons Data" table on page 50. 

Crew Quality 

Crew qual i ty affects theabilityofthe crew to operate the su bmar i ne Rel oad 
ti me di \a ti me, I cxDkout si ghti ng di stances, and other factors are al I deter- 
mi ned by the crew qua! i ty setti ng. The crew can range from green to el i te. 
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mmm- 


HflRSHIPTYPEHEdDynOISEI! 


ULHSEi) 


ConxciySize 

The size of the encountered conwy, small, medium, or large 


VNfarshipType 

Capital ships traveled in amain body of vessels, usually with an interior 
screen of cruisers and an exterior screen of destroyers Select between car- 
ri er, batti eshi p, cruiser, and I i ght cruiser task forces 


Escort Size/ Patrol Thre^ 

These options determine the number and probability of encountering some 
form of patrol vessel or escort. 


Enerrv Quality 

This setti ng determi nes how tough the enemy is Gun and depth charge 
attack accuracy, lookout sighting distance andos^all coordination of attack 
are control led by this setting. Enemy crews can be green, veteran, or elite 


Air CcMcr/Thred 

Task forces and occasionally convoys were supplied with air co\«r. Other mis 
si ons run the ri sk of encounter! ng an aei al patrol . These setti ngs determi ne 
the numbe" and probabi I i ty of encounter! ng some form of ai r c(yjer. 
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Timeof 

Select whether to begi n the mission at Dawn, duri ng the Dayti me at Dusk 
or during the Night. Submarines equipped with radar could operate on the 
surface at night much more readily than could earlier submarines. 

V\fa*iTer 

The weather affectsthespeedof ships and the amount of visibility. Heavy 
seas affect the submarine's stability near the surface whilefogcan bea 
commander's best friend. 



Realism 

Thelewel of real ism experienced while playing Silent Hunter can bemodi- 
fi ed for both si ngl e mi ssi ons and careers. Thi s I s done usi ng the Real i sm 
screen, which is available from all Single Mission screens and when the 
submarine is in port during campaign games. With all Real ism setti ngs 
selected, the simulation isas close to real asispossible! 

O/erzIl s^tdn^ 

At the top of the Real ism menu are three buttons: Novice, Intermediate, and 
Expert . These buttons are qu i ck ways to sel ect spec! fi c sets of pi ay condi ti ons. 

Novice leal lowers the combat and sailing model levels to novice, and turns 
off al I real I sm setti ngs except the vul nerabi I i ty of the submar i ne 
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I ntermedi ate I I owers the combat I e/el and sal I i ng model s to "I ntermedi ate" 

and turns off the Dud Torpedo, Realistic Reloads, Limited Depth Data, and 
Real i sti c Charts sett! ngs 

Bcpert le/el I mplementse«ry possible real ism setting, duplicating live con- 
ditions during WWI I as closely as possible The combat I e^ is set to 
"Advanced" and the submari ne maneuvers real i sti cal I y. 

Odier Realisn Sddn^ 

There are opti ons other than the three preset I s Ten setti ngs can be 

toggi ed on or off and each of these setti ngs has the effect of reduci ng the 
real i sm by a certai n percentage when turned off. The Combat Le«l and 
Sailing Model settingshavemorethan two I e/el sand each of these le/els 
also change the overall Difficulty Rating. 

LimitBdFuel 

The Limited Fuel setting has a small effect on Single Mission games, but is 
a ser i ous consi derati on for the Campai gn Game. Refuel i ng can on I y be per- 
formed by a submari ne tender or at a base. Turni ng thi s setti ng off reduces 
the real i sm factor by 10%. 

LimitBd BattEry 

With Limited Battery turned off, the submari ne ne^" needs to surface to re 
charge the batter i esTurningthis setti ng off reduces the real i sm factor by 30%. 

LimitBd Ammo 

The submarines si mulcted by Si lent Hunter normally carried one hundred 
rounds for the deck gun and twel ye to twenty-d ght torpedoes When 
turned off, there isan unlimitedsupplyof both types of munitions Turning 
thi s setti ng off reduces the real i sm factor by 50%. 

Li mitBd \4si bi I ity 

Wth thisoption on, onlyshipsactually visible to the cre/v will appear on 
the map screen at the Charts station. If the submarine is submerged with 
the peri scope I owered, onl y the most recent observed contact wi 1 1 be shown 
on the map. Wth this setting off, all ships will be shown on the map. 

Turni ng thi s setti ng off reduces the real i sm factor by 30%. 


Dud Torpedoes 

From the beginning of the war until latein 1943, a series of problems with 
the torpedoes caused a significant number of them to fai I . Wth this setti ng 
off, torpedoes are al ways rd i abl e but real i sm drops by 15%. F or more 
details of the torpedo problems, see the 'Torpedoes" section on page 50. 

Realistic Reloacfe 

The Real i sti c Rd oads setti ng toggi es the torpedo tube rd oad ti me between 
two mi nutes and a more real istic ti me that is also affected by crew qual ity. 
Turni ng thi s setti ng off reduces the real i sm factor by 10%. 

Linrited Depth Data 

Wth Limited Depth Data toggled on, the Depth Gauge indicates only how 
deep the submari ne has gone There i s no i nformati on a\^ I abl e other than 
the chart about how deep the waters are i n that parti cu I ar part of the ocean . 
When toggi ed off, an addi ti onal gauge appears at the Gauges stati on enti ti ed 
"Depth Under Ked." This indicates how deep the local waters are. Turning 
this setting off reduces the real ism factor by 5%. 

VUner^eBoat 

Toggi i ng Vul nerabi e Boat off d i mi nates the chance of the submari ne tak- 
i ng damage and correspond! ngl y, reduces the Real i sm I e/d by 80%. 

Realistic Charts 

The Real i sti c Charts setti ng control s the i nformati on that can be vi ewed at 
the Charts stati on. Wth this setting toggled on, the chart shows only the 
position of ships rdati veto the submarine, further modified by the Limited 
Vi si bi I i ty setti ng. W th thi s setti ng off, the Charts stati on shows torpedo 
wekes and shd I spl ashes as wd I . Turni ng thi s setti ng off reduces the real - 
ism factor by 10%. 

Ren Ac^xx,nd 

Wth this setti ng turned off, the submari ne can run aground without sus- 
tai ni ng damage This setti ng alters the Difficulty Rati ng by 5%. 

Combat Level 

Changingthe Combat Le/d setti ng affects the accu racy and I ethal i ty of 
both si de's weapons. The amount of i nformati on di spl ayed on the map at 
the Charts stati on, such as torpedoes, sonar pings, and gun hits, also 
decreases at the advaneed I e«l s The Real i sm rati ng i s reduced 15% for 
each le^ bdow Expert; from Expert to Advanced, to I ntermedi ate and 
finally Novice 
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Saling Model 

The Sailing Model controlsthe maneuverability of the submarine, affecting 
di \/a ti me maxi mum speed i n heeN/y seas, turn rate and the I i kel i hood of the 
submari ne runni ng aground. Real i sm drops by 10% for each reducti on i n 
I e/el ; from Real i sti c to I ntermedi ate and from I ntermedi ate to Novi ce. 

Diffioiity Rating 

The Di ffi cu I ty Rati ng i s based on the effects of changi ng the real i sm setti ngs 
abo\«. The mission score for completed missions is rrodified by thele/el of 
real ism chosen. The higher the real ism setting, the higher the potential score 


Submarine Class Selection 

The type of submarine used can be selected for any of the single mission sc& 
nari os from a range of vessels available at that date For Historic Missions the 
type of submari ne used i n the actual eicounter i s presel ected. Each type of 
submarine is displayed with statistical details by I eft-clicking on the list of 
dasses Left-clicking on theDescription button toggles to a brief description. 
Confi rm the choi ce of a parti cul ar d ass by I dt-d i cki ng on theSdect button. 
For more details about the submarine classes available in Slentt HumeRsee 
the "Submari nes" secti on on page 40. 


Real isn and J a|»iese Anti-SubmBri ne V\ferfere 

The real i sm setti ng deter mi nes the effect! veness of J apanese anti -subma- 
ri ne warfare (ASW). Throughout most of WWI I , thej apanese Navy bel ie«d 
that no submarine could di\« below 200 feet and survive, so most of their 
ASW efforts were expended at depths between 50 and 150 feet. I n deep 
water, U.S. fleet submari nes could di\« routi nely below 200 feet and so 
were abl e to survi repeated depth charge attacks 

In Silent Hunter, the Combat Le/el setting can be used to increase real ism 
b^nd 100%. This reflects] apanese ASW efforts that take into account the 
full capabilities of U.S. submarines. 



Vi ctory or Defeat 

The scenario continues until the submarine is destroyed or all enemy\essels 
are beyond contact range This can be because they hcNO been sunk, they 
have outrun the submari ne or the submari ne has eaded al I pursuit. 

At thi s poi nt a scori ng screen appears whi ch correl ates the I evel or real i sm 
and the number of enemy vessd s damaged or sunk and presents the score 
Left-cl icki ng on the Exit button returns you to the Si ngle Mission menu. 

THE CAREER MENU 

The Career Menu i s where the campai gn game begi ns Start! ng at any poi nt 
i n the war, a seri es of war patrol s are performed that can then be compared 
to those of some of the greatest submari ners e/er. 

Starting a Career 

Enter the name of the submari ne's commander and select a start! ng month 
and year for this career. Up to twenty different careers can be accommo- 
dated by the career roster; if all twenty positions has« been used, a new 
career must be entered over an older career. 

The date chosen determi nes what cl asses of equi pment are aval I abl e to the 
commander. This includes submarine cl asses, and features such as radar, 
i mproved torpedoes, and radar detectors. 

Best Careers 

Thi s opti on di spl ays the top careers to date 

Main Menu 

This button returns to the Mai n Menu. 
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Continue a Career 

Thi s button opens a menu where a sa\«d career may be conti nued, 
re/iewed, or deleted. The Career Roster lists the names that ha\« been 
entered for thecareersin progress. Tocontinueto pi ay a particular career, 
left-click on it to highlight it and left-click on the Select button or double 
left-click to resume that career. 

The View button displavstheprogressof a highlighted career. The Delete 
button del etes the hi ghi i ghted career. 

After selecti ng a career, the Base Menu appears. 



Base Menu Options 

The campaign aspects of Silent Hunter are managed from the Base 
Menu — campai gns are made up of a seri es of war patrol s. Whi I e at 
basese«ral activities are possible: 

♦ Start a war patrol . 

♦ Vi ew the top scores for commanders i n that campai gn . 

♦ Examine the record of the active commander. 

♦ VisittheOfficer'sClubfor ne/vsand rumors. 

♦ Sa\/e the active career. 

♦ Return to the Mai n Menu. 


Start V\fer Patrol 

Thisoption begins a war patrol. The submarine will be assigned a patrol 
area i n which to operate. Any changes to the real ism setti ngs must be 
done now, whi I e sti 1 1 in port. See the "Real i sm" secti on on page 6 for 
more information. 

Prior to departure initial i nstructions are issued for any particular missions 
the submarine is to undertake While on the mission, occasional radio mes- 
sages will update the commander of enemy activity in the area. 

Erxf ng a V\fer P^bDl 

A war patrol conti nues unti I : 

♦ The submarine is destroyed. 

♦ Thesubmarineisdamaged beyondtheabilityofthecrewto repair it. 

♦ The submarine runs out of supplies (fuel and/or ammunition). 

♦ The submari ne i s ordered back to base at the end of the patrol . 

Depend! ng on the success of the war patrol , the commander may be 
rewarded. Success is measured in a variety of ways, and reassignment is 
possi bl e i n cases of poor performance. 

Tannage 

The pri mary yardsti ck of success for a submari ner duri ng VWVI I was shi ps 
sent to the bottom, whether merchant or military. The tonnage sunk figure 
does not i ncl ude shi ps that were damaged but di d not actual I y si nk. 

Scare 

The score takes i nto account shi ps damaged or sunk, the o\«'al I mi ssi on 
difficulty, and thedifficulty based on realism I e^. The score for damaged 
shi ps i s based on the amount of damage done The hi gher the real i sm I e/el , 
the higher the score 

Promotion, Mecfals, and Awancb 

Whi I e referred to on board as "Captai n," offi cers command! ng submari nes 
were al I Li eutenant Commanders or Commanders; al I offi cers of hi gher 
ran k el ther moved to a di fferent command or were assi gned shore duty. F or 
thisreason, submarine commanders in Silent Hunter will not be promoted 
i n order to remai n hi stori cal I y accurate Reassi gnment for i nadequate per- 
formance i s al ways possi bl e. 
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Medal s are awarded based on the results of a parti cul arl y producti ve war 
patrol . The medal s that are possi hi e, I n order of precedence are 

♦ Medal of Honor 

♦ Distinguished Service Medal 

♦ Navy Cross 

♦ Sil\arStar 

♦ Bronze Star 

Submarine cre/\s may also earn either a Presidential Unit Citation or a Unit 
Citation iftheoverall record of the submarineisgood and it has an exem- 
plary war patrol. 

N^ew Career 

The career of the acti ve submari ne commander can be vi ewed usi ng thi s 
opti on. I n addi ti on to the name of the commander's submari ne and the 
base he i s assi gned to, useful i nformati on i s shown i ncl udi ng the number of 
shi ps sunk, the total tonnage sunk, and any medal s or commendati ons the 
commander or submari ne has« been awarded. 


COINTTROLS 

The Smart Mouse Poi nter 

The submari ne is managed usi ng controls and displaiys at sa^al stations 
around the submarine which are accessed via the control room. Mo\«the 
mouse poi nter unti I it changes from an arrow to the name of the stati on and 
I eft-cl i ck to change the vi ew. Each stati on i s represented by one or more 
screens. Movi ng the mouse poi nter over the control s and gauges at each 
stati on i s the fastest way to determi ne whi ch are control s and whi ch are di s- 
pl ays because the mouse poi nter changes from an arrow to a reti cul e wi th a 
word abo\« it, such as SET, SELECT, or FIFE. 

♦ Sett! ngs on di al s are changed by movi ng the reti cul e to the desi red 
posi ti on on the di al and I eft-cl i cki ng. 

♦ Buttons are pressed by movi ng the mouse poi nter over the button and 
left-clicking. 

Using the Function Keys (FI - FIO) 

The stati ons I i sted bel ow can al so be reached usi ng the correspond ng 
function keys: 


FUNCriON KEY STATION 


FI Control Room 

F2 Up Scop^Peri scope 

F3 Target Bearing Transmitter 

F4 Bridge 

F5 Charts 

F6 Torpedo Data Computer 

F7 Gauges 

F8 Status 

F9 Radar 

FIO Logbook 

Alt F4 Deckgun 


Setti ng the Detai I Level 

Once a mission or war patrol has begun, press! ngAlt-D opens the Detai I 
Leal box Graph! c features that enhance the appearance but may hi nder 
play of Silent Hunter such as clouds, wawes, land texture, shi p and torpedo 
wakes can be toggled on or off using this box In addition, visibility range 
can be i ncreased I n I ncrements of one mi I e usi ng thi s control . Left- cl i cki ng 
in the upper left corner returns to play. 


SILENT 

HUNTER 


15 CONTROLS: Control Buttons 


SILENT 16 CONTROLS: Control Buttons 

HUNTER 


Control Buttons 

At each stati on there are buttons at the bottom of the screen for changi ng 
certai n game setti ngs, stati ons or accessi ng features 

The rate at whi ch ti me passes can be changed by I eft- 
cl i cki ng thi s button, from 1 x to 256x. At 1 x ti me passes at 
the normal rate. This button appears on ai i stations The + key i ncreases 
compression, whi ie the - key decreases time compression. The Enter key 
returns the time rate to 1x. Note: During encounters with enemy ships, 
the maxi mum rate of ti me compressi on i s 1 6x. Whi i e torpedoes are acti ve the 
maximum rateisSx. 





This common button is used to return totheControi 
Room from al most any stati on on the submari ne. The 
controi room button isavaiiabieon the Gauges, Status, Captai n's Quarters, 
Periscope, Charts and TDC station screens 


Thi s button bri ngs up the fi rst of three 
parts of theTorpedo Data Compute' (TDC) 
for use at the peri scope or theTargdt Bearing Transmitter (TBT). Thisbutton 
appears on the peri scope scr^n and the TBT screai. At the Status Station, the 
Torpedo button toggiestheviewto theTorpedo Room station wherethe tor- 
pedo tubes are rd oaded di spl ayed combat and the status of torpedo rd oadi ng 
can be found. The button is replaced with the Status button whi ietheTorpedo 
room is visible Sffi the Status Stati on sect! on on page 38 for more information. 




TheWhed button changes the "controi s" portion of any 
screen to the Maneuver Controi s subset. This button 


appears on the periscope, the TBT station, and the Chart station. 




The Bri dge button returns to the Bri dge vi ew from 
the TBT and Deck Gun stations 


Pressing this button opens the Ship Identification 
Manual which isnormaiiy stored in the Captai n's 
Quarters. 1 1 contai ns vi ews of the shi ps that Navai I ntd i i gence has deter- 
mi ned are i i kd y to be encountered. Thi s opti on i s a\/ai i abi e at the TBT, 
Peri scope stati ons, and the Captai n's Cabi n. For more i nformati on see the 
secti on on the Captai n's Cabi n starti ng on page 17. 


The Target Bearing Transmitter (TBT) button is iocated 
on the B ri dge and contai ns the same components as the 
Torpedo Data Computer (TDC), divided i nto three sections to fit at the bot- 
tom of the screen. For more information see the section on the TBT 
starti ng on page 35. 



Thi s button i s found on the Bri dge stati on and goes to 

' ■ the Deck Gun station. For more information seethe 

"Deck Gun" section starti ng on page 36. 

- ^ ^ ^ The Bathythermograph button is iocated 

" at the Gauges stati on. It replaces the 

"Christmas tree" display, which indicates the usage of engines to charge bat- 
teries, with the bathythermograph. For more information see the 'Thermal 
Layers and the Bathythermograph" section starti ng on page 26. When the 
bathythermograph isvisibie the Bathythermograph button switches toa 
button marked "Engines" which restores the Bathythermograph button and 
the Chri stmas tree di spi ay. 



COMMANDING THE SUBMARINE 

The controi room i s the nerve center of the submari ne. Al I other stati ons 
necessary to fi ght and maneu\«' the submari ne are accessed from the con- 
troi room. Other stati ons are reached from the Controi Room by moving 
the poi nter unti i i t changes to a word, for exampie Charts or Gauges. Left- 
ci i cki ng changes the view to that parti cuiar stati on. Notes On actuai U.S. 
submari nes the peri scope was accessi bi e i n the conni ng tower. 1 1 has been 
piaced in the Controi Room in Silent Hunter for ease of use. 
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Captain's Cabin 


Shipldentific^an ivbnual 

The Ship Identification Manual on thecaptain's bookshelf is a valuable tool in 
prosecuti ng the war agai nst the enemy and not our owa shi ppi ng. The Shi p 
Identification Manual contains views of thirteen cl asses of enemy vessel sat 
various angles The displacement, length and maxi mum speed in knots are 
also listed. Acopy of this manual isavailableon the bridge to be used vfl/ith the 
Target Bearing Transmitter (TBT) and at the periscope 


Loc^jook 

The Logbook can be v/i ewad i n the Captai n's 
Cabi n or by press! ng F 10. Thi s i s vMiere the 
crew/'s v/i ctori es are recorded as enemy shi p- 
pi ng i s har ri ed across the Pad fi c. 

Calencfar 

Left-cl i cki ng here shows more than the cur- 
rent date. Weather i nformati on, the phase of 
the moon, and ri si ng and setti ng ti mes for the 
sun and moon are al so I i sted here 


o 


Uednesday 

5 

January 1S44 

SUNKISE- 06:40 SUNSET -18:03 
mONHSE- 14:33 HOONSET - 02:33 
HOON-GieOOUS SEA-mEOATE 
UEATHER-ELEAI! 


Charts 

The Charts stati on i s reached by press! ng F 5, or movi ng the poi nter u nti I it 
reads Charts. The Charts stati on contai ns charts of the current patrol area, 
shov/vi ng I mportant features such as depth I nformati on, enemy bases, shi p- 
pi ng I anes, and ports of cal I . Vi si bl e enemy shi ps and reports of enemy 
vessels are i ndicated on the chart for track! ng purposes depend! ng on the 
realism le^. Boxes that are aval I ablevMii I e v/i awing the charts allow for 
maneuv^i ng, setti ng way poi nts al ong a course and general map control s 
At hi gh I a/el s of zoom the submari ne i s represented by a bl ue box trai 1 1 ng a 
line away f rom I ts head! ng. 


Sonar 

At I ower speeds the submari ne's sonar can detect other v/essel s Thi s i s i ndi - 
cated on the map by a I i ne al ong the rel ati ve beari ng of the target. The I i ne 
is either gray, represent! ng a set of low-speed scre/\s, or orange, represent- 
I ng hi gh-speed screws. H I gh-speed screws are usual I y vwarshi ps, vwhi I e 
low-speed screws can be either a merchant shi p of some sort, or a v/varshi p 
trav^ I i ng at I ow speed. 


IVfap Controls 
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Time Controls 

Thelocal ti me isdisplayedabcA« the Time Compress on 
control button, and at the bottom I eft at most other sta- 
ti ons Act! vati ng Ti me Compressi on al I ows the rate ti me passes to be changed 
from 1 X to 256x. At 1 x ti me passes at the normal rate The + ke/ i ncreases com- 
pression, whilethe- ke/ decreases time compressi on. The Biter ke/ returns 
the ti me rate to 1 x. Note Because of the compi ©d ty of thi s si mul ati on, some 
featu res ma/ not operate smoothi y at h i gh rates of ti me compressi on . 

Zoom and CentEri ng Buttons 

The Zoom control s al I ow a bi rd's-e/e vi ew of the submari ne 
and other ships at the highest I e«ls of magnification. 
Zoom in by left-clicking on the "+" button, which turns the pointer into a 
frame. Drag the frame over the sect! on of the map to be vi ewed. At thi s 
poi nt, press! ng the "Z" ke/ i ncreases the I e«l of zoom, represented by the 
si ze of the frame shri nki ng. Press! ng the "X" key wi 1 1 I ncrease the si ze of the 
frame, decreasi ng the amount of zoom. Left-cl icki ng a second ti me engages 
the zoom and changes the vi ew. At zoom I e«l s bel ow a certai n poi nt, some 
map features such as depth gradients are not visi ble. 





Movi ng the cursor to the edge of the screen al I ows the enti re map screen to 
be shifted in any direction. TheCentering button returns the submarine to 
the center of the screen. 
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V\fay Point Selection 

The Way Poi nt Sel ecti on button al I ows navi gati onal way- poi nts 
to be set or cl eared. Left-cl i cki ng on the map estabi i shes a 
course for the submarine which is foil owed until cleared from this panel by 
press! ng theCLEAR button, when the course is completed, or if the manual 
hel m I s used to o\«rri de it. 



IMaM^tion 

T j Z The Navi gati on button opens a box show! ng the E ng! ne 
Room Telegraph, the Manual Hel m, the Speed Gauge 
Course I ndi cator and the Depth Control . The two buttons at the bottom 
return to the Map Controls or the Control Room. For more i nformation on 
these control s see the "Gauges Stati on" sect! on on page 23. 



Radar 

The Radar stati on contai ns two radar range fi ndi ng panel s On the I eft i s 
theSJ surface radar, on the right istheSD aerial radar. Bothtypesof 
radar can be tuned usi ng the range knob; the scope wi 1 1 show an approxi- 
mate representati on of the di stance to the target obj ect, the di gi tal readout 
below the knob gives more precise range I nformation. Note: Neither wi 1 1 
function ifthesubmarineisbelow45feet. 
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^ Racfar 

SJ surface search radar was i nstal led on al I submari nes bui It after the war 
started, and six of the older S-class submarl nes were refitted In 1943. Radar 
made night surface-actions practical for submarl nes by generatl ng accurate 
range I nformatl on. 

The SJ radar represented I n Si lent H unter can operate I n two modes: 
Plan-Position Indicator (PPI) and A-scope 

The PPI screen shows thedi recti on the radar's antenna Is pol ntl ng with a 
1 1 ne that sweeps through 360 degrees. When a contact I s made the radar 
produces a bl I p on the screen. Di stance to the contact I s I ndi cated on the 
di gi tal readout bel ow the central knob, and by the bl I p's rel ati \« posi ti on on 
the radar screen. 

An A-scope contact doesn't show the di recti on on the radar screen the way 
the PPI does Thedi rection can bederixad bythedigital bearing readout on 
the ri ght si de of the SJ consol e A contact I s represented as a spi ke I n the 
basel I ne recepti on, the si ze of the spi ke represent! ng the si ze of the contact. 
Contact range I s I ndi cated on the di gi tal readout and by where the spi ke 
appears on the screen. The farther to the I eft the spi ke appears, the cl oser 
to the submari ne the contact I s. 

The antenna can be aimed by switching from Rotate mode to Focus. This 
al I ows the PPI scope to be ai med by I eft-cl I cki ng ri ght on the scope screen 
or by left-cl icki ng the bear! ng knob. The A-scope is ai med usi ng the bear! ng 
knob on the SJ panel . The radar's ai m can be fi ne tuned by I eft-cl I cki ng on 
the di gi tal di spi ay abo\« theknobtoadjustthe bear I ng of the anten na by 
hundreds, tens, or si ngl e degrees The SJ radar can be toggi ed on or off 
usi ng A t-S. Left-cl I cki ng on the Range knob al I ows the radar coverage to 
be fine tuned by aiming the radar at the bear! ng chosen. 

SDRacfar 

Ai I submari nes used I n WWI I were equi pped with SD radar to pre^t them 
from being attacked by aircraft. TheSD radar in Silent Hunter isof the A- 
scope \ari ety, whi ch re«al s di stance but not di recti on of ai rcraft detected 
on the screen. A contact i s represented as a spi ke i n the basel i ne recepti on. 
The SD radar can be toggi ed on or off usi ng Ai t- A 



TARSET RANSE 


TARGET SPEED 


29eJ 

,\SlTlg17^ 


4iiriSiT3 


TARGET COURSE 


RELATIVE 
TARGET BEARING 


TORPEDO DEPTH 


SOLUTION 




GYRO ANGLE 
FWD 


GYRO ANGLE 
AFT 


OFFSET ANGLE 


MARK 18 /< 
MARKH 


AUTO 


SLOW 


MARK 10 


TORPEDO TYPE 


TORPEDO SPEED 




TDC (Torpedo Data Computer) 

Thecontrolson theTorpedo Data Computer (TDC) were remarkably 
sophi sti cated for the peri od. The fi ri ng offi cer i nput the esti mated speed 
and cou rse of the target sh i p, and the TDC compared th i s i nfor mat i on wi th 
the sub's course and beari ng and fed thi s i nformati on to the gyroscope i n 
the torpedo. Once fired, the torpedo ran straight for roughly 20 yards, then 
altered course based on the gyro setti ng to i ntercept the target vessel . 


There are three ways to access the TDC: 


♦ At the mai n TDC station i n the control room (or by press! ng F6). 

♦ Usi ng the TBT binocular mount on the Bridge. 

♦ Through the periscope 


The mai n TDC stati on has the compi ete set of control s and i ndi cators for 
setti ng and fi ri ng torpedoes, howa^ there i s no way to take a beari ng on 
the target from the TDC itself The Target Bearing Transmitter (TBT) and 
peri scope TDC controls are split into three partial screens which are 
accessed usi ng a control knob. The launch buttons are arrayed on the right 
si de of the TDC, forward tu bes on top, eft tu bes bel ow. 
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Most torpa±) attacks will be launched from the peri scope in the control roomer 
theTargetBearingTransmitte' on the bridge 5® the "Using the Local TDC" 
section on page 29 for i nfbrmation on usi ng the TDC for maki ng an attack. 



Gauges Station 

InSiLENTHuNTER, thepri mary maneuver control s are fou nd at the Gauges 
stati on and consi st of the depth gauge, the compass, the manual hel m, the 
engi ne-rcx)m telegraph and the speed gauge This station can also be 
reached from anywhere on the submar i ne by press! ng F7. There are al so 
displays for the electric motors, battery charge status, as well as gauges 
show! ng the amount of compressed ai r, the I evel of fl cedi ng, the amount of 
o>^^gen remai ni ng, the remai ni ng di esel fuel and the di ve angl e The but- 
tons I n the lower right cerner open theTi me Compression box togglethe 
Bathythermograph, cr return to the Control Room. 

Maneu\«'ingthesubmarine was thej oh of the diving officer, under the 
command of the captai n or the executi ve off! cer. Most submerged 
maneuver! ng was done by dead reckon! ng usi ng navi gati onal fi xes taken 
whi I e on the surface. The sub's speed and course were tracked on navi ga- 
tional charts, which weretheonly means of determining the submarine's 


position. Strong ccean currents, inaccurate charts and long periods operating 
submerged without fixes created the possi bi I ity of runni ng aground, particu- 
larly in the shallow seas of the Solomon, Marshall, and Philippine Islands 

IVbnual Helm 

The submari ne can be turned to port or starboard by I eft-cl i cki ng on the 
Manual Helm, or pressing the I eft- or right-arrow key on the keyboard. 
TheO setti ng i ndi cates a straight ahead course barri ng wi nd and current. 
Turns of up to 35 degrees may be made to port or starboard by I eft-cl i cki ng 
over that number on the Hel m. The submari ne conti nues to turn unti I the 
Helm is returned to theO setting, either by left-clicking on theO or by press- 
ing the arrow key which isoppositethecurrent direction of turn until the 
Helm readsO; in other words, if left rudder is being applied, press the right 
arrow key unti I the hel m returns toO. Press! ng the "H" key estabi ishesthe 
current headi ng as the ne/v course and returns the Manual Hel m setti ng toO. 
Press! ng the "V" key restores the vi ew to di recti y ahead of the submari ne 

CompBBS 

The course of the submari ne can al so be control I ed usi ng the compaES. The 
white needi e i ndi cates current course whi I e the red needi e i ndi cates the 
desi red course. Left-cl i cki ng on the compass I aiys i n a course and the hel m 
responds by gradual I y turni ng the shi p onto that course. The manual hel m 
should be used for radical course changes, such as evasive maneu\«‘s or 
attack maneuvers Acourselaid-in previouslycan be returned to by left- 
cl i cki ng on the Resume button or by I eft-cl i cki ng on the compass 

Di^«ng Controls 

In Silent Hunter diving and surfacing is handl ed si mpl y by setting the di\« 
depth on the depth-gauge or usi ng a conveni ent keyboard command. The 
di ve angl e i s di spl ayed on the i ncl i nometer. Bel ow 65 feet, the peri scope 
automati cal I y retracts. Di vi ng and surfaci ng are control I ed by the di vi ng 
offi cer at the captai n's di recti on. 

Di vi ng i nvol \/es the rel ease of gas from the bal I ast tanks to reduce the sub- 
mari ne's buoyancy to a poi nt where the wei ght of the vessel overcomes the 
di spl acement of water. As the submari ne becomes I ess buoyant, the di ve i s 
control I ed usi ng the bow pi anes and the el ectri c motors. Surfaci ng i s the 
opposi te of di vi ng; compressed ai r i s forced i nto the bal I ast tan ks to repi ace 
water taken on when di vi ng. This creates a positive buoyancy, causi ng the 
submari ne to ri se si owl y. The bow pi anes and motors are used to control 
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the rate of change i n depth. Once under water, with a neutral buoyancy, 
the su bmar i ne maneuvers to di fferent depths usi ng the bow pi anes and 
motors excl usi vel y uni ess an emergency occurs where depth must be 
gal ned or I ost qui ckl y. The di vi ng pi anes can be control I ed manual I y usi ng 
the "down" arrow key to cause the submari ne to di ve the "up" arrow key to 
cause a submerged submarine to cl I mb, and the "5" key on the number 
keypad to resume a straight and le«l course 

The fol I owl ng keyboard equi val ents exi st for certai n standard maneuvers to 
si mpl i fy the process of changi ng depth : 

♦ B - Bl ow tanks; emergency surface at maxi mum speed usi ng your com- 
pressed ai r reserves i n an i nefficient manner Note: Usi ng this command 

I eaves the su bmar i neonthesu rface wi th few optionssinceit takes ti me 
to restore the compressed ai r. 

♦ C- Crash dive: the submarine heads for 200 feet at maxi mum speed and 
di\« angle 

♦ P - Takes the submarine to peri scope depth (65 feet). 

♦ R- Takesthesubmarineto radar depth (45 feet). 

♦ 5 - Surface normal I y. 

CcMTyresBBd Air Gauge 

The number of ti mes the submari ne can change depth i s dependent on the 
suppi y of compressed ai r used to force water out of the bal I ast tanks Thi s 
gauge i ndi cates the amount of compressed ai r remai ni ng. 1 1 i s i mportant to 
be aware of the status of the submari ne's compressed ai r suppi y because 
wi thout compressed airtheonly way to change depth isbyusingthediving 
pi anes and the el ectri c motors Once these tanks are empty, they can onl y 
be recharged by sai I i ng on the surface Thi s process takes an hour or two 
depending on the amount of air required. If the submarine finds itself on 
the bottom with no compressed ai r, return! ng to the surface may be an 
impossible feat. 
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Thermal Layers and the BaU'^themno^^ph 

I n any I arge body of water, there are I ayers 
where the water isv\armer or cooler. The 
bathythermograph plots water temperature 
agai nst depth to i denti fy the I ocati on of these 
thermal layers The benefit of this is that 
these layers reflect sound waves, which tras^ 
very well through w^ter, making it moredif- 
ficultto locate a submarine using hydrophones or sonar. Asubmarine 
beneath the thermal layer becomes nearly undetectable 

As the submari ne descends, the bathythermograph i ndi cates the tempera- 
ture at e/ery depth. When the bathythermograph i ndi cates that the 
temperature has dropped, thi s i ndi cates that a thermal I ayer ©d sts at that 
depth. Di vi ng bel ow one of these I ayers i s a good way to escape an enemy 
ASW vessel. 

Engne-RoomTeleya p h and Spead Gauge 

Control of the submari ne's diesel engines and electric motors is performed in 
the engi ne room. The Captai n of the submari ne forwards hi s orders by way of 
the engi ne room tel egraph. The tel egraph's setti ngs i ndi cate the amount of 
th rust the engi nes and motors are set to provi de ei ther forward or rearse 
The speed of the submarine is indicated on the speed gaugeand varies based 
on sea conditions damage and whether the submarine is running submerged 
or on the surface Except at vary low speeds, there is no wa/to come to a rapid 
stop. Inertiacausesthesubmarine to continue moving until the drag of the 
vAater causes it to slow to a stop, unless rearse thrust isemployad. The num- 
ber keys across the top of the keyboard can al so be used to control speed: 


KEY TELEGRAPH SETTING 

0 A I Stop 

1 Ahead X/3 

2 Ahead 2/3 

3 Ahead Standard 

4 Ahead Full 

5 Ahead Flank 

6 Raarse 1/3 

7 Rearse2/3 

8 RaarseFull 

9 Emergency Revarse 
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E ne Status I nd c^bor 

The "Christmas tree" so named for the red and green I ights it features, 
i ndi cates whi ch of the di esel engi nes are engaged i n propel I i ng the subma- 
ri ne or chargi ng the batteri es used to dri the el ectri c motors. The panel 
cental ns one green I i ght and one red I i ght for each engi ne on the subma- 
rine. When a diesel engine is being used to charge batteries the red light is 
on, when the engi ne i s bei ng used to dri \« the submar i ne the correspond- 
ing green light is lit. 

Vbitage and Fuel Gauges 

The state of battery charge i s shown on the vol tage gauge When the el ec- 
tri c motors are on I i ne, the vol tage I e/el drops as batteri es are di scharged. 
When the batteri es are bei ng charged usi ng the di esel engi nes, one or more 
of the red chargi ng I i ghts are I i t and the needi e cl i mbs back to ful I charge. 
Itcantakese«ral hours running on thesurfaceto recharge batteries. Most 
of the submarines in Silent Hunter can run submerged for many hours at 
low speed, but runningatflankspeed while submerged will exhaust battery 
capacity quickly. 

The fuel gauge shows the volume of diesel fuel remaining, with a digital 
counter for the number of mi I es aval I abl e from the remai ni ng fuel . Note The 
amount of foel carri ed by submari nes was I arge enough to al I ow for extended 
mi ssi ons, but was not i nexhausti bl e I f the submari ne runs out of fuel , the 
onl y margin of safety lies in the charge I e/d on the batteries. If the subma- 
rine runs out of fuel in enemy waters, it is likely to be destroyed or captured. 

Floocf ng Gauge 

Thi s gauge i ndi cates the I &/di of clanger that fl oodi ng represents i s i n the 
e«nt that the submarine takes damage which ruptures the pressure hull so 
that the submari ne begi ns to take on water. The great clanger of fl oodi ng i s 
that the submari ne may gai n so much weight that the motors cannot I ift it 
to the surface agai n. 

Up Scope (or Periscope Station) 

Left-cl icki ng on the periscope shaft, or press! ng F2, raises the peri scope for 
vi ewi ng the surface navi gati on, or fi re control . The peri scope cannot be 
empi oyed at depths bei ow 65 feet, and i s automati cal I y retracted when di v- 
i ng bei ow that depth. The peri scope al so retracts automati cal I y when 
destroyed or damaged. 



Movi ng the poi nter to the handl es on either si de of the peri scope act! vates 
the Ftatate Left or FtatateRght controls Left-clicking when these commands 
are vi si bl e turns the peri scope i n the appropri ate di recti on, through 360 
degrees. At the top of the screen i s the Rel ati ve Beari ng I ndi cator, whi ch 
shows the beari ng of any obj ect vi ewed i n the peri scope rel ati \/e to the sub- 
mari ne's head! ng. 

The ri ght handl e of the peri scope i s al so used to control the zoom factor of 
the periscope. When the poi nter nears the right side of the peri scope it 
changes to the Zoom command. Left-cl i cki ng whi I e thi s command i s acti ve 
increases the magnification through the settings lx, 2x, 4x, and 8x 
Press! ng the "Z" key achie^thesame result. The peri scope can belowered 
or raised from any station by pressing Alt- P. 

When fi rst acti vated, the peri scope screen shows maneuver control s to 
either side. These controls operate in the same manner as their counter- 
parts at the Gauges stati on. The manual hel m al I ows the submari ne to be 
steered, the course can be set usi ng the compass, and the submari ne can be 
submerged or surfaced usi ng the depth control . The Shi p I dent! fi cat! on 
Manual can be vi ewed at thi s stati on usi ng the button at the bottom of the 
screen. Left-cl icki ng on theTorpedo button or press! ng the 'T" key bri ngs 
up the Position Keeper panel for the local TDC. 



SILENT 29 COMMANDINGTHE SUBMARINE: UpScope 

HUNTER 


SILENT 30 COMMANDI NG TH E 5UBMARI NE : Up Scope 

HUNTER 


Using the Local TDC 

The full TDC panel Is not visiblefrom the Periscope or theTarget Bearing 
T ransmi tter (TBT) statl ons, but has been dl vl ded I nto three separate panel s 
which appear to the right and I eft side of the Perl scope and across the bottom 
of the TBT. Some components of the TDC which do not change are the 
Ajto/Manual and Panel Selection switches and thefi ri ng buttons which are 
j ust abo\« the ri ght handl e of the peri scope and at the far ri ght of the TBT. 
Press! ng the "N" ke/ restores the maneuN^" control s panel . 



The panel that is visible the first time that a local TDC station isseen, isthe 
Position Keeper panel. It shows the Target Course and Relative Target 
Bearing dials as well as theTarget Range, Target Speed and Solution indi- 
cators. The Sol uti on di al I ndi cates thequalityofanyfiringsolutionasa 
percentage, from zero to one hundred percent. When a potential target is 
vi si bl e I n the e/epi ece, a red arrow wi 1 1 fl ash beneath the target I ndi cat! ng 
that the TDC is recei vi ng I nformation on that target. The longer a target is 
in view, the moreaccurateafiring solution the TDC will provide Locking 
the target I nto the TDC al I ows the TBT or peri scope to be used to vi ew the 
rest of the hori zon, whi I e the TDC conti nues to cal cul ate Thi s I s done 
usi ng the Mark button at the TBT station and the Spacebar at the Periscope. 
Leaving the TBT or peri scope station resets the TDC. 


Left-cl i cki ng on the panel sel ecti on knob changes to the Angl e Sol \/er panel 
which has the Gyro Angle Forward and Aft dial sand Offset Angle dial. The 
Offset Angl e di al is used to estabi I sh a "spread" of torpedoes by I ocki ng a 
course offset I nto each torpedo from thefi rst torpedo fi red. The Gyro Angle 
Forward and Aft dialsareprimarilyindicators unless the TDC issetto man- 
ual , when the/ become act! ve for sett! ng the offset from the submari ne's 
head! ng that the torpedo wi 1 1 need to I ntercept the target. 

For ©(ample, if the target iscdead ahead, the relative target bearing would 
be 0 (degrees. The Relative Target Bear! ng dial shows an arrow poi nti ng 
strai ght up, al I gned al ong the centerl I ne of the submari ne. 

Calculating a firing sol uti on is a \«ry complex process. For more I nformation 
about the basic formulas of fire control, see Appendix Con page 73. 

TheTorpedo Depth setting dial andTorpedo Run Time dial are found on the 
Torpedo Data panel, as are the Torpedo Speed knob and Torpedo Type knob. 
The (depth setti ng control i s used to adj ust the (depth that torpedoes run. 
Different cl asses of shiphaveadifferent draft, and a torpedo set to hit an air- 
craft carri er wi 1 1 pass harmi essi y beneath a (destroyer. 

There isalsoaTorpedo Speed knob where the speed can be changed for 
sari abl e speed torpedoes Common practi ce was to fi re torpedoes at the 
highest speed avail able uni ess the target ismotionless A slow torpedo is 
morelikelyto beesaded bywaryprey. The slow speed setting isuseful 
sMien shcxjti ng at stati onary targets at I ong range, such as i nsi (de a shal I ow 
harbor, where a cl ose approach i s too (dangerous. 

IVbki ng a Torpscb Attadc 

When usi ng the TDC on automati c, the most i mportant features to keep track 
of are the target's course relatisa bearing, range speed, and the firing solu- 
tion (quality. These are all located on the Position Keeper panel. A I other 
fectorscan be I eft to the game's artificial intelligence (A). The range indicator 
is particularly i mportant because a torpedo only arms itself cfter trc^«l I i ng 500 
yar(ds The i(deal range for torpedo launch at a moving target is between 500 
and 1000vor(ds Only targets that are at anchor or (damaged should be shot at 
from farther away than 1000 ^(ds, parti cu I ar I y at h i gher I e/d s of real i sm. 

Once a target has been sel ected and I cxked i nto the TDC, the computer wi 1 1 
conti nue to cal cul ate a fi ri ng sol uti on. Maki ng a successful torpedo attack 
i s a combi nati on of hcM ng an accurate fi ri ng sol uti on and bei ng i n range. 
While the torpedoes used in U.S. submarines had maximum ranges of 
between 3500 and 9000 yar(ds, the/ were only used at ranges be/ond 1500 
yar(ds i n extreme situations 
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Torpedoes can befi red by movi ng the mouse poi nter over the i I lumi nated 
number buttons, which correspond to the torpedo tubes, and left-cl icki ng 
when the Fi re reti cul e appears When an appropri ate range i s reached, 
between 500 and 1500 yards, and the Sol uti on di al is readi ng an acceptabi e 
I e/el , preferabi y above 75%, fi re away! 

T orpedoes can al so be fi red by press! ng the Al t key and the correspond! ng 
torpedo tube number on the keyboard, so that press! ng Alt-1 fi res torpedo 
tube one The At- key combi nation is convenient because they can be used 
to fi re torpedoes from any stati on. 

TheTorpedo Run Ti me dial found on theTorpedo Data panel can be used 
to monitor theti meto-target. Once torpedoes hawe been fi red, escorts are 
likelyto attack the position the attack came from. Good tactical doctrine 
suggests that keepi ng the peri scope retracted unti I torpedo i mpact i s i mmi - 
nent. Unlikethereal world, submarinesgetcreditforshipsthatsink, 
whether anyone witnesses it or not. 

Aubcm^c vs. r/bnual 

The Automati c/ Manual knob determi nes whether the TDC conti nuousi y 
feeds data i nto the torpedo gyroscopes or al I owe for manual correct! on of the 
gyro setti ng. When set on automati c, the TDC automati cal I y cal cu I ates a fir- 
i ng sol uti on for wh i che^" sh i p i s bei ng vi ewed through the per i scope or 


Target Bearing Transmitter (TBT), asindicated by the flashing red arrow 
below the target. Left-cl icki ng on theMark button on the TBT (or the Space 
Bar when using the peri scope) locks the current target into the TDC. At this 
poi nt, the red arrow bel ow the target stops fl ashi ng and the TDC conti nues to 
cal cu I ate a fi ri ng sol uti on for that target though i t i s not i n vi ew 

through the scope This al I ows the TDC to conti nue i mprovi ng its fi ri ng sol u- 
tion while the viewing device is aimed elsewhere This si mu I ates the 
conti nuous fl ow of i nformati on from peri scope radar, and hydrophones that 
the submariners used to locate and destroy the enemy with. 

Attempt! ng to create a manual fl ri ng sol uti on for torpedoes requi res se^al 
pieces of i nformati on about the target i ncl udi ng the relative beari ng, range 
course and the speed. Without the conti nuous feed of i nformati on provided 
by the TDC when on auto, thefi ri ng officer must make do with other sources 

The rel ati \/e beari ng, or angl e on the bow, can be determi ned usi ng the 
periscope TBT, or radar, if thesubmarine is equipped with it. The Officer 
of the Deck wi 1 1 al so cal I out the approxi mate beari ng when contact i s fi rst 
made Thi s i nformati on i s programmed i nto the TDC usi ng the Rel ati \/e 
Target Beari ng dial . The mouse poi nter wi 1 1 change to a reticule and the 
word SET when moved o\^ the di al . Si mpl y I eft-cl i ck on the ri m of the di al , 
each i ncrement represents 10 degrees, unti I the digital readout at the bot- 
tom of the di al is cl ose enough to the desi red beari ng. The beari ng of 
targets can al so be determi ned by the hydrophone operator when the sub- 
mari ne i s travel I i ng at I ow speed. 

Determi ni ng range without the automati c setti ng wi 1 1 on I y be possi bl e on 
submarines equipped with radar. As a commander becomes more experi- 
enced, however, maki ng range "guessti mates" wi 1 1 become easi er. The 
periscope has a set of graduated cross-hairs for that purpose. Once an esti- 
mated range i s deter mined, move the mouse poi nter over the T arget Range 
digital counter unti I the poi nter becomes an upward poi nti ng arrow. Left- 
clicking on a particular column increments the Target Range counter. 

The target'scourse should be entered in absolute terms; if the target is heading 
due south, its course woul d be 180 on the compass The easi est way to cal cu- 
latethisisbyusingtheShipl denti fi cati on Book. I f the target sh i p i s fad ng the 
submari ne start wi th a fi gure that i s 180 degrees from the submari ne's course 
which can be found at any station with maneu\«' controls Ater that number 
to port or starboard based on the vi e/v angl e as di agrammed i n the Shi p I D 
Book. I f the target shi p i s fad ng away from the submari ne the base course 
starts si mi I ar to that of the submari ne whi ch i s then adj usted by the difference 
i n vi ew. Adj ust the T arget Cou rse di a in the same man ner that the Rel ati \« 
Target Bearing did was adjusted, using the mouse poi nter. 
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Speed i s the mcst difficult to estimate. Once again, theShipID Book comes 
i nto pi a/. The general cl ass of sh i p provi des a reasonabi e esti mate for the 
target's maxi mum speed. This i nformation can be programmed i nto the 
Target Speed counter inasimilar manner to that of the Target Range. Ifall 
else fails, target course and speed can be easily determined by switching the 
TDC from manual to auto whi I e the target i s i n vi ew. 

Once this information has been entered i nto the TDC, Idt-clickontheredG 
button i n the center of the panel to generate a sol uti on. When theG button i s 
i 1 1 umi nated, a sol uti on i s I ocked i nto the torpedoes The Forward and Aft Gyro 
Angl e di al s wi 1 1 present the gyro angl e that i s programmed i nto the torpedo. 
These steps may need to be repeated unti I the sol uti ons seems suffi d enti y 
accurate The Offset Angl e di al is used at thi s poi nt to estabi i sh a "spread" of 
torpedoes by I ocki ng a course offset I nto each torpedo from the fi rst torpedo 
fired. Determining howwideaspreadneadstobeisamatta' of ecpa'ience but 
at ranges between 500 and 1000 yards, the offset should be from 5 to 10 
degrees i n order to get a sufR d ent amount of spread. At that poi nt, fi re the tor- 
pedoes! A di stant boomi ng sound i n the hydrophones and an entry i n the 
su bmar i ne's I og wi 1 1 i ndi cate thesinkingofthe enemy. 



Bridge 


Cl i mbi ng the I adder to the B ri dge presents a 40-degree vi ew of the sur- 
round ng waters A set of maneuver control s i s here for command! ng the 


submarine whi I eon the surface the Depth Gauge Compass, Manual Helm, 
Engine Room Telegraph and Speed Gauge For information about giving 
di ve commands, see the "Di vi ng Control s" sect! on on page 24. 

CompBBB 

The course of the submari ne can al so be control I ed usi ng the compass The 
wh i te needi e i ndi cates cu r rent cou rse wh i I e the red needi e i ndi cates the 
desi red course Left-cl i cki ng on the compass I atys i n a course and the hel m 
respondsbygraduallyturningtheshiponto that course Themanual helm 
should be used for radical course changes, such as maneuvers or 

attack maneu\^s A pre/i ousi y I ai d- i n course can be returned to by I eft-cl i ck- 
i ng on the Ftesume button or by left-cl icki ng on the compass 

IVbnual Helm 

The submari ne can be turned to port or starboard by I eft-cl i cki ng on the 
Manual Helm, or pressing the I eft- or right-arrow key on the keyboard. The 
0 setti ng i ndi cates a straight ahead course barri ng wi nd and current. Turns 
of up to 35 degrees maiy be made to port or starboard by I eft-cl i cki ng over 
that number on the Hel m. The submari ne conti nues to turn unti I the Hel m 
is returned to theO setti ng, either by left-cl icki ng on theO or by press! ng 
the arrow key which is opposite the cur rent direction of turn until the 
Helm readsO. Pressing the "H" key establishes the current heading as the 
new course and returns the Manual Hel m setti ng to 0. Press! ng the "V" key 
restores the vi ew to di recti y ahead of the submari ne. 

En^ ne- Room Tel and Speed Gauge 

Gontrd of the submari ndsdesd eignesispeformadintheeigneroomTheGom- 
rrenda' of the submari ne forwards hisorda's by way of the Eng neRoomTdeg'aph. 
TheTdeg^aph's Stti n^ i ndcdiethe amount of thrust theeig nes aresd: to provide 
dthe" forward or re«^ Thespffld of thesubrreri ne is indcdbad on theSpffld 
GaugeandN^iesbaradon ^Gondtions cfemage and whdhe' the submarine is 
runningsubma'gad or on the surface E>cg±d;\«ylowspffldsthe'eisnowayto 
Gometoarapidstopi Inetiaceusesthesubma'ineto conti nuemoMng until thed"ag 
of the wate" cau^ 1 1 to si ow to a stop, uni ess re^sethrust I s enpl oyed The numbe' 
stripacrosthetopofthe keybcerd can also beusedtocontrd spffld: 


KEY 

TELEGRAPH SETTING 

KEY 

TELEGRAPH SETTING 

0. . . 

Ai 1 Stop 

5 

.... Ahead Flank 

1. . . 

Ahead 1/3 

6 

.... Re^sel/3 

2. . . 

Ahead 2/3 

7 

.... R&/erse2/3 

3. . . 

Ahead Standard 

8 

.... Reverse Full 

4. . . 

Ahead Full 

9 

.... Emergency Re«rse 
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Movi ng the poi nter to the far I eft or far ri ght edges of the screen acti vates 
the Fiotate Left or Rotate Rght controls. Left-cl icki ng when these commands 
are vi si bl e moves the vi ew i n the appropri ate di recti on through 360 
degrees. At the bottom of the screen, below the Manual Helm, is the 
Rel ati ve Bear! ng I ndi cator whi ch shows the bear! ng of any obj ect centered 
on the screen rel ati ve to the submari ne's head! ng. 

T wo other stati ons besi des the Control Room can be reached from the 
Bridge station, theTarget Bear! ng T ransmitter and the Deck Gun. 




Targd Bearing Traisritter (TBT) 

Left-cl I cki ng on the button wi th the bi nocu I ars on 1 1 changes to the T arget 
Bear! ng T ransmi tter (TBT) stati on. Thi s stati on can al so be reached from any- 
where on the submari ne by pressi ng F 3. When fi rst entered, the I ower half of 
the TBT screen contai ns a set of hel m control s: Depth Control , Compass, 

E ngi ne Room T el egraph andManual Helm. These control s operate ©<actl y 1 1 ke 
their counterparts at the Periscope station and the Gauges stati on. The Ship 
Identification Manual can be viewed at this stati on usi ng the button at the 
bottom of the screen. Left-cl icki ng on theTorpedo button or pressi ng'T" 
brings up the Position Keeper panel forthelocal TDC. Pressi ng the "N" key 
restores the naM gati on control s 


Movi ng the poi nter to the gri ps on ei ther si de of the TBT acti vates theFbtate 
Left or Fiotate R ght control s Left-cl i cki ng when these commands are vi si bl e 
turns the peri scope i n the appropri ate di recti on, through 360 degrees. Above 
the eyepiece of the TBT is the Relative Bearing Indicator, which shovsthe 
beari ng of any obj ect vi awed i n the TBT rel ati \« to the submari ne's headi ng. 
The Zoom can be i ncreased by I eft-cl i cki ng on the I to the upper-ri ght of 

the zoom I a«l readout on the ri ght si de of the TBT. On the top of the I eft 
handle is theM ark button which isusedto lock targets into the TDC. 

Other than the pi acement of di al s on the three TDC panel s, the use of the 
TDC from the TBT station is exactly the same as from the peri scope For 
more i nformati on about usi ng the I ocal TDC, see the "Usi ng the Local 
TDC" section on page 29. 



DeckGui 

Left-cl i ck on the Deck Gun button whi le on the Bri dge to bri ng up the fi ri ng 
controls of the deck gun. PressingAlt-F4 from any location whilesurfaced 
will also man the Deck Gun. Historically, deck guns were mainly used to fin- 
ish off damaged shi ps rather than ocpend torpedoes The odds of a submari ne 
winning a surface battle with a patrol boat or destroyer are very small. Some 
classes of submarine carried two deck guns, such astheTench cl ass and the 
Narwhal class On thesesubmarines, thereisan additional Deck Gun button 
with the letter 'F' for forward and 'A' for eft. 
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The knob on the ri ght si de of the si ghti ng scope rai ses and i owers the gun, 
and the smal i er knob on the i eft si de of the si ghti ng scope i ncreases the 
zoom from lx to 2x, 4x, and 8x then back to lx. Movi ng the poi nter to the 
handi es on ei ther si de of the gun mount acti vates theFiotate Left or Fbtate R ght 
controi s Left-ci i cki ng when these commands are vi si bi e turns the gun 
mount i n the appropri ate di recti on, through 350 degrees Note the deck 
gun cannot be trai ned on anythi ng di recti y i n front of the submari ne si nee 
that wou i d force i t to shoot throughtheconning tower .The same appi i es to 
two mount submari nes for the forward gun. 

At the top of the screen i s the Rel ati ve Beari ng I ndi cator, whi ch shows the 
beari ng of any obj ect vi ewed i n the si ghti ng scope rel ati \/e to the subma- 
ri ne's headi ng. Below the sighting scope is the control panel for the deck 
gun. The I arge bl ack button on the I eft si de of the panel fi res the gun. The 
knob above the target range di spl ay toggi es control of the gun between 
automatic and manual as does pressing Alt -G. When set on automatic, the 
deck gun wi 1 1 fi re at the nearest target unti I the gun i s taken off of auto- 
matic, the submarine submerges, all the ammunition is used up, the 
quality of aim drops below 80% or the gun isdamaged. 

The d oser to the targdt, the more effacti the deck gu n can beAredtrian^e 
will appear in the si ghti ng scope whei thetargdt has bem acquired, andthesolu- 
tiondial shows the increasing solution quality. The solution dal indicates how 
accuratethefi ring solution isfbr the deck gun. Speed, weathe', and crew quality 
all dfecthowaccurategunneryfireis Pressthefirebuttontofirethegun whm 
the target i s cente'ed i n the cross- hai rs of the si ^ti ng scope The ready I i ^t 
i nd cates the wai t whi I e the gun i s rel ceded and the shd I s counter shows the 
amount of ammunition remaning 



Control Room 


SJ Radar damaged 
Severity: hea*v*y 
Status: under repair 
Repair time: 4 hour 30 min 
Cannot detect surface 
ships 
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Status and Torpedo Room Stations 

Press! ng F 8 from any stati on, or movi ng the poi nter unti I it changes to the 
word Status whi I e i n the control room, shows the Damage Control and Status 
station. Thecut-away view of the submari neat the top of the screen contains 
i mportant areas of the submari ne outi i ned i n dark red. Damaged areas are 
outi i ned i n a bri ghter col or red and may show some ani mati on, for exampi e, 
flooding. When the cursor iso\ar an area for which adamage report iscNail- 
abl e i t changes from an arrow to a cross- hai r. Left-cl i cki ng causes the status 
of that area to be shown on the Damage Control Report panel . 


Bel ow the cut-away are the di spl ay panel swhichshowthe status of i mportant 
shipsystems. Each system has "Christmas tree" lights which allow a quick 
status check of systems such as the torpedo tu bes and sped fi c engi nes 


I f the submari ne suffers damage, the Damage Control Report panel I i sts 
i mportant i nformati on about the damage The I ocati on of the damage, the 
se^i ty of the damage the repai r status and ti me i f repai rs are possi bl e 
and any effects the damage may be havi ng on submari ne operati ons. 
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MARK 10 

MARK 14 

MARK 18-1 

RANGE: 3500 yards 

SPEED; 36 knots 

WARHEAD:485 lbs 
MOTOR: Steam 

RANGE: 3000/4500 yards 

SPEED; 31/46 knots 

WARHEAD:668 lbs 
MOTOR: Steam 

RANGE: 3500 yards 

SPEED: 33 knots 

WARHEAD:500 lbs 
MOTOR: Electric 


Torpedo Room 

There were three types of torpedoes a\ai I abl e duri ng the course of the war, 
but not all submarines could carry all three types Most of the submarines 
built before the war, includingtheS-, Barracuda, and Narwhal classes, 
were equi pped to carry onl y the ol der Mark 10 torpedo. The I ater “fl eet" 
submarines, includingtheP-, Salmon, T-, Gato, Balao, andTench classes 
were equi pped to carry the I onger Mark 14 torpedoes. They coul d al so 
accommodate the Mark 10 and the Mark 18 electric torpedo when it 
became a\/ailable in 1944. 


Left-cl I cki ng on the torpedo button on the Status Stati on screen shows 
the contents of the forward and aft torpedo rooms The submari nes I n 
Si lent Hunter carry between twelve and twenty-eight torpedoes i ncl udi ng 
those I oaded i n the tubes. Once one or more torpedoes ha\« been fi red, the 
rei oad process i s automati c and i s affected by the Real i sm setti ng chosen, 
the crew quality leal chosen, and any damage the submarine has sus- 
tai ned. Once the rei oadi ng process i s under way, the ti me remai ni ng unti I a 
tube i s rei oaded can be determi ned by I eft-cl i cki ng over that tube 

Note: Torpedoes from the forward torpedo room cannot be mo\ad aft 
except while in port. 



SUBMARINES 

The submari nes that were used i n the desperate batti es above and bei ow 
the waves of the Pacific included some which were the epitome of modern 
technol ogy and desi gn. Others that saw duty were ol der, si ower, more 
cramped but contai ned crews whose bravery and dedi cati on coul d not have 
been overmatched by mere technol ogy. Despite the brutal lessonstaught 
during World War I by the Kai ser's U-boat wol fpacks, the de/elopment of 
submari ne technol ogy heid a position of secondary i mportanceto that of 
the battleship, aircraft carrier and cruiser. Changes were i n progress at the 
war's beginning, but both the Pacific command, SubPac, and the Asiatic 
fl eet, sti 1 1 had anti quated S-cl ass submari nes 
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Displacement (in tons): 903 when surfaced; 1230 when submerged 

Dimensions (in feet): 265x21 x13 

Machinery: 2 diesel engines; 2 electric motors 

Max. Power (in hp): 1800 surfaced; 1500 submerged 

Max. Speed (in knots): 14.5 surfaced, 11 submerged 

Test Depth (in feet): 200 

Range (in miies): 8000 at 10 knots surfaced 

Torpedo Tubes: 4 forward; 1 aft; 12 torpedoes 

Guns: 1 - 4 inch 


Dispiacement (in tons): 2000 when surfaced; 2620 when submerged 

Dimensions (in feet): 341 x27x14 

Machinery: 2 diesel engines; 2 electric motors 

Max. Power (in hp): 6700 surfaced; 2400 submerged 

Max. Speed (in knots): 18 surfaced, 8 submerged 

Test Depth (in feet): 200 

Range (in miles): 12000 at 1 1 knots surfaced 

Torpedo Tubes: 4 forward; 2 aft; 12 torpedoes 

Guns: 1 - 5 inch 


Theoldest U.S. submarines to see combat in World War II were the S-cl ass, 
some of which had been launched as early as 1918. Six"sugar boats" were 
stationed at Manila with the Asiatic Fleet and six with the Pacific Fleet at 
Pearl Harbor. These submari nes accounted for fourteen J apanese shi ps 
i ncl udi ng the destroyer Natsushi o sunk by 5-37 i n February 1942 and the 
cruiser Kako sunk by 5-44 i n August 1942. 

Designed and builtduringthefirst World War, 5-cl ass submari nes were 
desi gned for a defensi ve rol e to i nterdi ct other submari nes al ong the 
Atlantic coastline When compared with the later fleet-type submari nes, 
they were more cramped, smal I er, and had a shorter range. They featured 
doubl e hul I construct! on with the bal I ast tanks on the outsi de of the pres- 
sure hul I . The hul Is were riveted together, as were most shi ps constructed 
pri or to the war. Underwater speed was deemed an i mportant feature at the 
ti me of thei r desi gn, to enabi e the submari ne to euade escorts 5peed was 
sacr i fi ced I ater for more dependabl e su rface perfor mance and safety fea- 
tu res such as an enclosed bridge 


The Barracuda cl ass were an earl y attempt at what woul d I ater be cal I ed the 
fl eet-cl ass submari ne. They were not as fast as the 5-cl ass when submerged, 
but were I arger and capabi e of I onger patrol s None of the B-cl ass sub- 
mari nes, Barracuda, Bass, or Bonita saw service during the war, except as 
training vessels 
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Displacement (in tons): 2915 when surfaced; 4050 when submerged 

Dimensions (in feet): 371 x33x15 

Machinery: 1 diesel engines; 2 electric motors 

Max. Power (in hp): 6000 surfaced; 2450 submerged 

Max. Speed (in knots): 17 surfaced, 8 submerged 

Test Depth (in feet): 328 

Range (in miies): 18000 at 8 knots surfaced 

Torpedo Tubes: 4 forward; 2 aft; 26 torpedoes 

Guns: 2- 6 inch 


Dispiacement (in tons): 1330 when surfaced; 2005 when submerged 

Dimensions (in feet): 300x25x13 

Machinery: 2 diesel engines; 2 electric motors 

Max. Power (in hp): 4300 surfaced; 2336 submerged 

Max. Speed (in knots): 19 surfaced, 8 submerged 

Test Depth (in feet): 250 

Range (in miles): 10000 at 10 knots surfaced 

Torpedo Tubes: 4 forward; 2 aft; 16 torpedoes 

Guns: 1 - 4 inch 


The Narwhal and Nauti I us were submari ne cruisers, I arge enough to 
accommodate two 6-i nch deck guns and capabi e of hi gher surface speeds 
than the older S-class. They were derive from an earlier minelaying 
desi gn, the Argonaut. I n practi ce, the greater si ze needed to accommodate 
the second deck gun made the submari ne easi er to detect and di d not make 
upfor poor handling characteristics The original diesel engines ne/er deliv- 
ered horsepower adequate to the task of maneu\^i ng such a I arge vessel 
and were replaced in 1940. Both submarines were used to del i\^ supplies to 
guerri I las, transport commandos and coast watchers Between them, the/ 
managed to si nk el J apanese shi ps i ncl udi ng the destroyer Yamakaze 


P-cl ass submarines, represented by the Pike, Pickerel, and Permit, werethe 
earl i est pre-cursor to the Gato cl ass The/ were i nnovati \« i n that the/ were 
welded rather than riveted, had air-conditioning, and used diesel engines to 
dri ve generators whi ch powered el ectri c motors. Thi s al I owed the subma- 
ri ne to cruise on the surface with one engi ne whi I e usi ng the other to 
charge the batteries used duri ng submerged operation. 

Welded construction permitted the submarines to di\« deeper and with- 
stand attacks from depth charges better. Most of the subs i n thi s cl ass were 
divided into nine watertight compartments A few had additional external 
torpedo tubes added fore and aft to i ncrease thel r fi repower. 
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Displacement (in tons): 1449 when surfaced; 2198 when submerged 

Dimensions (in feet): 310x27x14 

Machinery: 2 diesel engines; 2 electric motors 

Max. Power (in hp): 5500 surfaced; 3300 submerged 

Max. Speed (in knots): 20 surfaced, 9 submerged 

Test Depth (in feet): 256 

Range (in miies): 10000 at 10 knots surfaced 

85 at 5 knots submerged 

Torpedo Tubes: 4 forward; 4 aft; 20 torpedoes 

Guns: 1 - 4 inch 


Dispiacement (in tons): 1475 when surfaced; 2370 when submerged 

Dimensions (in feet): 307x27x14 

Machinery: 2 diesel engines; 2 electric motors 

Max. Power (in hp): 5400 surfaced; 2740 submerged 

Max. Speed (in knots): 20 surfaced, 8.75 submerged 

Test Depth (in feet): 200 

Range (in miles): 8000 at 10 knots surfaced 

60 at 5 knots submerged 

Torpedo Tubes: 6 forward; 4 aft; 24 torpedoes 

Guns: 1 - 5 inch 


The Sal mon cl ass consi sted of si x submari nes whi ch were nearl y i denti cal 
to the ten submari nes of the Sargo cl ass. Both types had been i ncreased i n 
I ength by ten feet andhadtheir battery capaci ty su bstanti al I y i ncreased for 
a submerged cruising range of 80 miles or more. Two additional rear-firing 
tubes brought the total up to eight, and the overal I torpedo capacity was 
increased to 20. 

The vessel s of these cl asses had one dangerous probi em earl y i n thel r hi s- 
tory i n the form of a faulty hatch cover! ng the mai n di esel i nducti on. Thi s 
caused the I oss of Squal us and twenty- three crew members i n 1939, and 
both Snapper and Sturgeon experi enced si mi I ar, though not fatal , fai I ures 
of the induct! on hatch during the war. 


An i ncrease i n di spl acement of fi fteen tons added two torpedoes i n front 
and i ncreased the total number of torpedoes carri ed to 24. The vessel s i n 
the T-cl ass had the distinct! on of being thelast peace-time submari nes 
commi ssi oned, and were thus forced to carry the I oad for the Navy duri ng 
the opening months of the war until the Gated ass submari nes arrived 
I ater i n 1942. The crew compi ement was 60. 

The highest scoring submarine of the Pacific campaign in number of 
sel s sunk was the Tautog, aT-class submarine with 26 confi rmed si nki ngs. 
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Displacement (in tons): 1825 when surfaced; 2410 when submerged 

Dimensions (in feet): 312x27x15 

Machinery: 4 diesel engines; 4 electric motors 

Max. Power (in hp): 5400 surfaced; 2740 submerged 

Max. Speed (in knots): 20.75 surfaced, 8.75 submerged 

Test Depth (in feet): 300 

Range (in miies): 11800 at 10 knots surfaced 

95 at 5 knots submerged 

Torpedo Tubes: 6 forward; 4 aft; 24 torpedoes 

Guns: 1 - 4 inch 


Dispiacement (in tons): 1826 when surfaced; 2391 when submerged 

Dimensions (in feet): 312x27x15 

Machinery: 4 diesel engines; 4 electric motors 

Max. Power (in hp): 5400 surfaced; 2740 submerged 

Max. Speed (in knots): 20.75 surfaced, 8.75 submerged 

Test Depth (in feet): 400 

Range (in miles): 1 1800 at 10 knots surfaced 

95 at 5 knots submerged 

Torpedo Tubes: 6 forward; 4 aft; 24 torpedoes 

Guns: 1 - 5 inch 


The Gato, Balao (pronounced ba-l^-o), andTench classes were virtually 
identical and formed the backbone of the U.S. submarine force from late 
1942 through the end of the war. The fundamental "fl eet" submari ne they 
were al I of wel ded construct! on and capabi e of operati ng at greater depths 
than thei r predecessors— they had crush depths of up to 750 feet whi ch 
al I owed operati on at depths of between 300 and 400 feet. The di spl acement 
of these fl eet cl ass submari nes was i ncreased agai n to more than 1800 tons 
to accommodate more batter i es and i mproved di esel engi nes The 
crew complement for a war patrol was 80 officers and crewmen. 

One hundred and ei ghty fi ve submari nes of these three cl asses saw war 
service; 73 Gato, 101 Balao, and llTench. Of the twenty highest scoring 
submari nes i n both tonnage and number of shi ps sunk, two thi rds were 
either Gato or Balao class The top three submari nes in terms of tonnage 
sunk were al I Gato class, the Flasher, the Rasher and the Barb with nearly 
300,000 tons sunk between them. The Skate, whi ch was commanded by 
Bud Gruner was a Balao class 


See Gato, page 47. 
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Dsplac]aTeTt(intDn5): .... IBeOWnaisLrfeaGct 2428 v\hGn siiDmagad 

DmEnsicns 312x27x15 

MacHnay 4d€5El engnes; 4dGctricrrDtDr5 

Pcw\a'(inhp): 5400 SLrfeoad; 2740 SLij~naggj 

Spaed (in knots): 20L75sLrfec]Gd, 8L75sLfcmaged 

Te5tC3qdh(in1^): 400 

RengeOnmles): 12000 d: 10 knots SLrfeoed 

95 dt 5 knots SLtmagaJ 

Torpedo TiiDGs: 6 forvverd; 4 dt 28 torpedoes 

GLns: 2-5i nch 


SeeGato, page 47. 
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U.S. Torpedoes 


MODEL 

ENGINE 

MAX. SPEED 

MAX. RANGE 

WARHEAD WT. 

DATE 

Mk10 

Turbine 

36Kts 

13,500 yds 

385 Lb. 

1917-1943 

Mk14 

Turbine 

46Kts 

9,000 yds 

507 Lb. 

1939-1945 

Mk18-1 

Bectric 

27Kts 

4,000 yds 

500 Lb. 

Oct. 1943 

Mk18-2 

Bectric 

40Kts 

4,000 yds 

500 Lb. 

Aug. 1944 

Radar and Bathythermograph 



NAME 


USE 

RANGE 


AVAILABLE 

SD 


Air 

6-10 miles 

Jan. 1942 

SJ 


Surface 



Aug. 1942 

Imp. SJ 


Surface 



Dec. 1942 

A- Scope 


Surface 



Dec. 1941 

PPI 


Surface 



Sept. 1943 

APR-1 Radar Detector 

Surface 



May 1944 

Bathythermograph 

Submerged Thermal Layers 


Mar. 1943 

Deck Guns/AA Guns 




TYPE 

USE 

AVAILABLE 




.50 Cal. MG 

AA 

1938 

Some subs also had 2 or 3 .30 Cd 

1. MG'S as well 

20mm 

AA 

11/42 




40mm 

AA 

4/44 

Note: By late 1944 most subs mounted both 




20mm & 40mm AA guns. 


3in/50Gun 

Surface 

1938 




5in/25Gun 

Surface 

S/44 

Smaller version of the 51 n/51, some subs 




mounted 2 of these guns by 1945. 

5in/51 

Surface 

7/42 

Standard 51 n gun for most sub cl asses. 


TORPEDOES 

Shortages 

Many problems faced by the Pacific submar i ners had not hi ng to do with 
tropical storms, the sweltering heat of tropical waters, or the actions of 
hosti I e escorts and ai rcraft. FrequentI y, torpedoes were seen to ecpi ode 
near or heard to hit targets, but later i n\^igation i ndicated that they had 
expl oded prematurel y or been duds Shortages of torpedoes i n the earl y 
months of the war meant that submari ne commanders had to careful I y 
hoard thei r torpedoes, and could not always fi re on targets of opportunity. 
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The pri mary torpedo storage faci I ity at Pearl Harbor endured the bomb! ng 
on 7 December 1941 largely unscathed. Unfortunately, 233 torpedoes were 
destroyed by the 10 December bomb! ng of CcM te Navy Yard I n the 
Philippines Torpedo production at the war's start was roughly 60 per month 
from the torpedo manufacturing facilities at Newport, Rhode I si and and 
Al exandri a, VI rgl nl a and reserx^ were onl y I n the hundreds. T ransportatl on 
difficulties continued to make supply a probleme^i after production had 
overcome expenditure by early 1943. 

Torpedo Types 

Three primary types of torpedoes were carried byU.S. submarines: the 
Mark 10, the Mark 14, and the Mark 18. Both the Mark 10 and Mark 14 
were steam powered, 21 1 nches I n dl ameter and used T. N.T. at the war's 
begl nnl ng, but were con\^ed to torpex by war's end. The Mark 10 was the 
standard torpedo on the earl I er S- boats, whi I e the Mark 14 was used on the 
later fleet submarl nes, which were designed to accommodate its length. 

At the war's start, the Mark 10 had been I n service on the older S- boats for a 
decade ThewarheadoftheMark 10 carried 497 pounds of T.N.T. in 1941; later 
it was converted to carry 485 pounds of torpex. F itted with the Mark 3 contact 
detonator, the Mark 10 had a range of 3500 vards at a speed of 36 knots 

The Mark 14 was the latest in U.S. torpedo technology in 1941. Whilestill 
21 inches in diameter, it had been designed to be superior in almost a«ry 
way. The Mark 14's normal range had been I ncreased to 4500 yards at a 
speed of 46 knots, but was al so capabi e of a greater range of 9000 yards at a 
lower speed setting of 31. 5 knots (although in practice this was rarely 
used). The warhead held 507 pounds of T.N.T. when first issued, but was 
later improved to carry a 668- pound torpex peyload. Thecrucial difference 
between the Mark 14 and its predecessor was the Mark 6 detonator. 

Between the Worl d Wars, the Mark 6 detonator was de«l oped to take advan- 
tage of the magnet! c fi el d that shi ps created I n the water around them. 

Besi des a contact detonator si mi I ar to that used I n the Mark 3, the Mark 6 
used a magnet! c detonator. Desi gned to exp! ode the warhead as the torpedo 
passed through the target's magnet! c fi el d, the magnet! c detonator effect! vd y 
I ncreased the target area Convent! onal wi sdom of the pre-war era hel d that 
an expl osion under the keel of the shi p caused more damage because of the 
presence of armor pi ati ng at the water! I ne and I nternal compartmental I za 
tion. I n theory, the Mark 14 would be a difficult weapon to eade 

History provad differently. For the sake of secrecy and economy, test firings 
by submari nes used a dummy warhead or were set to pass beneath the tar- 
get vessel . Thi s was to aval d damagi ng the shi p or torpedo and accustom 


the crew to rel yi ng on the magnet! c detonator. Thi s methodol ogy di sgui sed 
saaral very seri ous fl aws I n the Mark 14 torpedo and the Mark 6 detonator 
that were onl y reaal ed as each pri or probi em was sol \ad. A 1943 Bureau of 
Shi ps report on the cl rcumstances of shi ppi ng sunk by U-boats al so di s- 
proved the keel damage theory. The report I ndicated that most damaged 
sh I ps that san k fou ndered from I oss of stab! lityratherthan actual fl oodi ng. 

Problems Arise 

Submari nes went to sea I n 1941 and 1942 with a largely untried weapon, and 
began report! ng premature detonati ons and a number of mi ssed shots. At 
fi rst, these probi ems were o<pl ai ned by the Bureau of Ordi nance as "human 
error. "The ne/viy promoted Rear Admiral, Charles Lockwood made a priority 
of getti ng to the bottom of the matter. After a number of reports of missed 
shots. Admiral Lockwood had the submari nesSkipjack and Saury test fi re 
Mark 14 torpedoes set for a depth of 10 feet at a net strung 850 yards away. 
The first test, madebySkipjackonJune20, 1942 showed that torpedoes set 
for 10 feet were punch! ng through the net at depths between 18 and 25 feet. 
Torpedoes set for zero depth ran down to 11 feet too deep. 

These fi rst tests were rq ected by the Bureau of Ordi nance, so a second set 
of test shots were made by Saury on J ul y 18. The results were the same 
Both Mark 10 and Mark 14 torpedoes woul d actual I y run as much as 10 feet 
deeper than they were set. F or the Mark 10 thi s was a seri ous probi em, 
si nee 1 1 actual I y needed to contact the enemy \assel to detonate. 

Theoreti cal I y, thi s was I ess of a probi em for the Mark 14, si nee the mag- 
net! c detonator shou I d sti 1 1 cause an ecpi osi on when 1 1 entered the target's 
magnet! c fi el d. I n practi ce thi s was not the case 

Detonator mechani sms were deacti vated at the poi nt of fi ri ng to pre/ent 
them from expl odi ng earl y whi I e the torpedo "found its bear! ngs " The tor- 
pedo traval ed for approx! matel y 450 yards after fi ri ng before the safeti es 
releasedandallowedthedetonator, which was itselfasmall bomb, into 
contact with the normally inert explosive in the warhead. Atthispoint, sev- 
eral mechanisms became active. Si nee a spread of torpedoes were fired 
sequentially, they wereequipped with adevice to prevent the ©(plosion of 
one torpedo from tri ggeri ng premature expl osi ons I n those nearby. Thi s 
anti -counter- mi ni ng d©/i ce actual I y I cxked the magneti c expl Oder on some 
deep-running torpedoes, pre/enting detonation. 

Once the depth-setti ng probi em was corrected, the next fault to appear was 
thetendencyto detonate prematurely. Inthiscase, it was the magnetic deto- 
nator that was found to be largely at fault. If the torpedo were running 
shal I ow, i t wou I d encounter the sh i p's magneti cfield far enough away from 



SILENT 53 TORPEDOES: ProbI errs Arise 

HUNTER 


SILENT 54 TORPEDOES: The New Hope 

HUNTER 


thetargettocauseaprematuree<plosion. Se«‘al commanders also reported 
that torpedoes detonated shortly after arming. Injuly, 1943 Admiral Nimitz, 
Commander in Chief, Pacific (CinCPac) ordered that al I submari nes and 
destroyers under his command disablethe magnetic component of the Mark 
6detonator. Other commands slowlyfol lowed suit, and by March of 1944, all 
of the Mark 14 torpedoes were set for contact detonati on onl y. 

On 24Julyl943 the Gato class submari neTinosa, skippered by Lieutenant 
Commander L.R. Daspit had sixteen Mark 14 torpedoes aboard, when it 
found the 19,200 ton tankerTonan Maru No. 3. Forced to make a long 
range shot at an obi i que angl e, theTi nosa ne/erthel ess rendered the tanker 
immobile with four torpedo hits. Unable to surface because of theTonan 
Maru's deck guns, theTi nosa I i ned up a perfect 90 degree shot at an opti mal 
range of 875 yards. The fi rst torpedo ran true, but fai I ed to expl ode as di d a 
second. After careful checks and ai mi ng, Ti nosa fi red two more — neither 
expl oded. Lt. Commander Daspit fi red sa«i of hi s remai ni ng ei ght torpe- 
does at the hel pi ess tanker, all of whi ch struck home but fai I ed to detonate 

After Lieutenant Commander Daspit's i ncredi ble report, Admi ral Lockwood 
ordered tests performed at Pearl Harbor. These tests confi rmed that the 
contact ©cpI Oder's fi ri ng pi n woul d rel ease but fri cti on on gui de pi ns 
wi thi n the mechani sm woul d pre^t the fi ri ng pi n from stri ki ng the 
pri mer hard enough to go off. A si mpl e correct! on was rapi dl y de/i sed, and 
Mark 14 torpedoes went i nto servi ce that coul d be expected to run at the 
depth set, not ©cplode prematurely, but detonate on what they hit. 

Perhaps the most pecul i ar thi ng about the \ari ous probi ems suffered by the 
U.S. Navy with the Mark 14 torpedo and the Mark 6 detonator isthatthe 
German Kri egsmari ne had experi enced a nearl y i denti cal seri es of probi ems 
P robi ems wi th depth keepi ng, the magneti c detonator, and the contact deto- 
nator had pi agued German U- boat commanders from 1939 wel I i nto 1942. 

The New Hope 

The Mark 18 el ectri c torpedo was devel oped after exami ni ng a German tor- 
pedo captured i n earl y 1942. The pri mary advantage of the el ectri c torpedo 
was the lack of a visible wake Steam torpedoes left a trail of bubbles behind 
them that coul d be seen by a sharp-eyed I ookout i n ti me for some vessel s to 
take e/asive maneuvers I nitial testi ng of the Mark 18 revealed that it had 
superior depth control and didn't suffer from the steam torpedoes' ten- 
dency to di \/e after fi ri ng. The mai n defi ci ency of the new el ectri c torpedo 
was its slower speed, between 28 and 30 knots Some initial problems with 
the el ectri c torpedo were hydrogen gas I eaks from the batteri es, si ow run- 
ni ng i n col d waters, and errati c runni ng caused by defect! ve tai I vanes 


These probi ems were qui ckl y tracked and sol ved by the torpedo shop at 
Pearl Harbor under Commander M.P. Hottel. Bytheendof 1944, osar 60% 
of the torpedoes fi red were the "wakel ess" Mark 18 el ectri c torpedoes. 

THE COMMANDERS 

The men who successfu 1 1 y fought the war beneath the wasas were a di ffer- 
ent breed than thei r peaceti me counterparts. More than one submari ne 
commander found hi mself rel ieved of command for bei ng too cautious i n 
thei r prosecution of the war. They were charged with taki ng the war to the 
enemy's doorstep usi ng untested tacti cs and unpredi ctabi e weapons These 
men saw themselsas as an el ite force and proved that fact agai n and agai n. 

Vice Admi ral Charles Lockwood 

Ifanyoneman made a difference in the submarine war it was Charles 
Lockwood. The man who woul d ri se to the post of Vi ce Admi ral i n com- 
mand of the Pacific Submari ne Fleet (ComSubPac) graduated from the 
Naval Academy and went i nto submari nes. He commanded the submari nes 
A2 and B-1 between 1914 aid 1918, G-1, N-5, and R-25 i n 1920. Healso 
ser\«l as an assistant naN/al attache in Tokyo then went on to command the 
V-3, otherwise known as the Bonita. Lockwood also instructed at the 
Academy and commanded Submari ne Di vi si on 13 based out of San Di ego. 

I n 1941, Lockwood ser\^ as naval attache i n London. 

Lockwood reported to F reemanti e Austral i a as Rear Admi ral command ng 
Division 51 and the South V\fest Pacific Submari ne Fleet {ComSubSoV\fesPac). 
H i s work was cut out for hi m, as the J apanese i ncreased the di mensi ons of the 
"Greater Co- prosperity Sphere" through the Solomon Islands towards 
Austral i a Admi ral Lockwood proceeded to streami i ne the procedures for 
mai ntenanceandsupplyofthesubmari nes under hiscommand. Healso 
attended to reports from e<peri enced submari ne commanders of probi ems 
with the Mark 14 torpedo. 

I n December of 1942 Lockwood was promoted to Vice Admi ral and placed i n 
command of the Pacific Submarine Fleet (ComSubPac) when the plane carry- 
ing Admi ral Robert English crashed outside of San Francisco killing all 
aboard. Lockwood's fi rst accompi i shment was to unra\«l the bi zarre sequence 
of probi ems with the Mark 14 torpedo and Mark 6 detonator. Admi ral 
Lockwood was al so i nstru mental i n the de^ opment and i ntroducti on of a 
I arger cal i ber deck gun, the Mark 18 el ectri c torpedo, the Mark 27 acousti cal 
torpedo, and i mpro\«d I ow- 1 i ght peri scopes 
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Dudley W. "Mush" Morton andtheWahoo 

Thefi rst submari ne Mush Morton commanded was al most the last. Assigned 
to the Dolphin in 1942, hefound the submarine to be in terriblecondition 
and resol ved not to sai I her. Thi s al most cost hi m hi s posti ng i n submari nes, 
but for the i nter\«iti on of squadron commander J oh n H . B rown . 

Gi ven the Wahoo, another submari ne whose reputati on was I ess than ster- 
I i ng, Morton proceeded to turn the crew i nto a deastati ng fi ghti ng 
machi ne. He let it be known i n no uncertai n terms that no fool ish risks 
woul d be taken, but that the Wahoo's j ob v\as to attack J apanese shi ppi ng. 
Thi s they di d wi th a fervor that had not yet been seen i n the Si I ent Servi ce 

On thei r fi rst war patrol , the Wahoo penetrated the harbor at Wewak, New 
Guinea to reconnoiter. Nine miles into the shallow waters of the harbor, 

Ri chard O'Kane the submari ne's executi ve offi cer, saw an anchored 
destroyer through the periscope. Whi lethe crew was prepari ng a firi ng 
solution, the destroyer got under weigh. When the periscope was raised, 
the destroyer was attempt! ng to I ea\/e the harbor. Three torpedoes were 
fi red, all of whi ch mi ssed but they attracted the destroyer's attenti on to the 
Wahoo. As the warshi p charged the submari ne the remai ni ng three torpe 
does were fi red at her one by one The I ast one struck home as the 
submari ne headed for the bottom, expect! ng to be depth- charged. 

The rest of that fi rst patrol conti nued i n the same manner. On the way to thei r 
assi gned patrol area Morton's Wahoo encountered a four shi p convoy. T wa 
freighters, a troop transport and atanker went down before theV\fehoo's torpe- 
does Morton returned to Pearl Harbor with a broom attached to the periscope 
shear, signifVinga"cleanswaqo," — earytarget fired at had been sunk. 

TheWahoo'snertwar patrol was equally productive with nine enemy ships 
sunk. Li eutenant O'Kane and Li eutenant George Gri der were reassi gned to 
thei r own submari nes, whi I e the Wahoo went on. I n October 1943, after 
si nki ng 19 shi ps, the Wahoo was I ost off the coast of Honshu, J apan. 

Lawson P. "Red" Ramage and the Parche 

The biggest advantage that U.S. submari nes had was thei r abi I ity to track 
J apanese convoys on the surface from beyond the spotti ng di stance of 
Japaneseescort ships The submari nes wouldthen close under cover of 
darkness, or pass on a paral I el course and attack. One such i nstance I ed to 
the attack on a J apanese convoy by the Steel head and the Parche under the 
command of Lawson P. "Red" Ramage. The two submari nes had been on 
patrol for tw/o weeks wi th noth i ng to show for i t. On J u I y 30, 1943 howe^", 
that changed when they picked up a convoy with heavy ai r co\^. The con- 


voy was pursued and an attack was planned for early the nect morning 
when the ai r creft woul d be absent. 

At 0300 hours on J ul y 31st, the Steel head I ead off by torpedo! ng a tanker 
and a frei ghter. Whi I e attenti on was di rected toward the Steel head, Ramage 
sai I ed the Parche around the escorts and i nto the mi dst of the convoy, who, 
unaware of her presence had steered toward her. E\adi ng a near coll i si on 
with a frei ghter, Ramage fired two forward tubes which missed followed by 
a shot from the aft tubes whi ch damaged the shi p. Meanwhi I e, two tankers 
I oomed out of the darkness. Ramage fi red four torpedoes at the fi rst shi p, 
and then, after some quick reloading, three more at the second. One ship 
went down and the other remai ned, burni ng on the surface. 

Pu rsued by escorts and taki ng fi re from al I quarters, Ramage remai ned on the 
surface and fi red fi ve other torpedoes at targets i 1 1 umi nated by burni ng shi ps 
Parche found her way being blocked byacargoship. Three torpedoes from the 
forward tubes resulted i n two hits near the bow. As Ramage sai led past, a fi nal 
shot from the eft tubes tore into the stern of the motion I ess ship. As the 
Parche crui sed off i nto the ni ght, the merchant's bow dove beneath the sur- 
face Ramagewasthefi rstliving submariner to receivethe Medal of Honor. 

Richard H. O'Kane and the Tang 

T ransferred from the Wahoo, Di ck O'Kane was gi ven command of the 
T ang. A new Bal ao cl ass submari ne, the Tang woul d r i se to fame as one of 
the highest scori ng submari nes for the number of shi ps sunk: 24. 

One of Tang's fi rst missions was I i feguard duty off of Tru k i si and i n Apr i I 
1944. Whi le U.S. bombers pounded the island, O'Kane's crew picked up 22 
cM ators i n groups of one and two, dari ng near approaches to the shore on 
one occasion. Tang'sdeckgun got plenty of use that day suppressing fire 
from nearbyj apanese positions, and sadly, bei ng used to destroy a damaged 
Ki ngfi sher fi oat pi ane that had been assi sti ng i n rescue duty. 

TheTang'sfi nest hour was also he" downfel I . On her fifth pdtrol i n the Formosa 
Straits i n October 1944, O'Kane encountered a convoy of tankers and frei ghters 
Se«i shi ps were sunk i nd ud ng two that col I ided whi le both tried to ram the 
Tang. O'Kane had fired all but two of his torpedoes Stern tubes loaded, O'Kane 
was attempt! ng to put aw/ay a transport damaged earl i er, whm di saster struck. 
One of the torpedoes went off course and swAjng i n a great ci rcl e to stri ke the 
Tang in theaft torpe±) room. O'Kane and the others on the bridge wa'e thrown 
dear. Thi rteai of the crew/ escaped theTang whai she settled on the bottom at 
180 feet, but onlyfi\«ofthose made ittothesurfacealiseL O'Kane and his eight 
survi vi ng crewmen wa'e pi eked up by a patrol boat the net morni ng. Al I ni ne 
mei survi \«l the war and O'Kane was awarded the Medal of Honor. 
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APPENDIXA: 

U.S.S. SKATE AND THE FIFTH FLEET byvuiiiamP.G™- 


The year was 1943 and U. S. fortunes of war were i rrprovi ng. On September 5th, 
the ne/vfledt submarine U.S.S. Skate (SS305) arrived in Pearl Harbor for train- 
ing, deperming and a sound survey to make her lessddtectablebyj apaneseMAD 
and sonar gear. She had been built at Navy Yard Marelsland, California, and 
placedin commission on April 15 under the command of Commander EugeneB. 
McKinn^. McKi nn^ was a vdteran submarine skipper. Hehad commanded the 
fleet submarine Salmon for five war patrols in the South China Sea. In Salmon 
hehad skirmished inconclusively with twoj apanese destroyers and sent a large 
repair ship, a passenger-cargo ship and a converted salvage vessel to the bottom. 

The na/v arrival found that the Pacific Fledt had undergone many changes si nee 
thej apanese attack on December 7, 1941. Early i n the morni ng of that day, over 
350 fighters, bombers and torpedo planes from sixj apanese carriers had done 
thei r j obs and departed. Rendered hors de combat were ei ght of the nine batti e- 
shi ps of the Pacifi c fl edt. Added to thi s I oss were most of the mi I i tary ai rcraft on 
the island. Fortunately, our three Pacific Fledt carriers were not in port that day. 
Ls<i ngton and E nterpri se were at sea and Saratoga was at San Di ego for repai rs. 

Two days later Japanese I and- based aircraft sent H MS Prince of Wales and Repulse 
to the bottom offthecoast of Malaya, 6, 000 miles away. Suddenly, both military 
and armchai r strategi sts throughout the worl d were convi need that e/en I arge wel I 
armed surface ships were vulnerable to air attacks launched from hundreds of 
miles away. Until the attack on Pearl Harbor, the keystone of U.S. naval strategy 


for over 100 years had been based on "control of the seas," and in the early twenti- 
dth century it was thej oh of our batti eshi ps to e<ercisethat control . Now, the time 
had come for a drasti c re/i si on of U.S. naval strategy. The ne/v strategy was pat- 
terned after that first employed by Admiral Isoruku Yamamoto, CinC of the 
J apanese Combined Fledt. Almost a year before the attack, Yamamoto had ordered 
hi s staff to de/el op plans for a carrier air strike on Pearl Harbor. His instructions 
were cl ear. The operation was to depart from the generally accepted doctrine of 
employing carriers as a protective force for battleships and instead use them as an 
offensive air weapon.^ With no battleships to form a na/v battle line our naval com- 
mand now had to I ook to ai rcraft carri ers to carry the war to the enemy. 

The attack on Pearl Harbor had other important effects. President Roose/elt had 
quickly appointedAdmiral ErnestJ. Kingtothepost of Commander-in-Chief, U.S. 
Fledt, with headquarters in Washington. In turn. Vice Admiral Chester W. Nimitz 
becameCommander-in-Chief of the Pacific Fledt. Significantly, both King and 
Nimitz were ©^submarine officers with an appreciation of how submarines could 
best be used. Prior to the attack, our submarines had been attached to the 
Scouti ng Fore© Pacific Fledt to be deployed as advanced scouts for the battle force 
Now, without a battleforceto scout for, and without the speed to keep up with a 
fast carrier taskforce the Submarine Force Pacific Fledt, v\as formed. Its com- 
mander, Rear Admiral CharlesA Lockwood,Jr. reported di recti y to Corrimancler, 
Pacific Fledt. Fortuitously, the long range, long endurance speed, and large tor- 
pedo load design requirements for the scouting mission were nearly ideal for ne/v 
submarinemissionsinthevast Pacific. Actions had been rapidly implemented 
after Pearl Harbor to rebuild the Pacific Fledt. By mid 1942 repairs had been made 
to most of the damaged and sunken ships. Inaddition, ne/v ships, planes and men 
began to join the fleet at an accelerating pace Of particular irrportanceto Pacific 
F I edt power was the addi ti on of both I arge fl edt carri ers and smal I er carri ers con- 
verted from other hulls. By mid 1943 war production held promise of being able to 
provide sufficient resources to continuetheoffensivealready underway in the 
South Pacific, and to open a ne/v offensive in the Central Pacific. Toward that end, 
Ci nCPac staff was busy creati ng pi ans to di si odge thej apanese from thei rmid- 
Paci fi c i si and outposts. Bybeingattheright spot at the ri ght ti me Skate had the 
opportunity to conduct her first three war patrolsconcurrentlywith Fifth Fledt 
attacks on j apanese hel d i si and groups from Wake to T ruk. 

1 1 had so happened i n the I ate summer of 1943 that Rear Admi ral Chari es A 
Pownall, Commander Carrier Task Force Fifteen, had requested ComSubPac to 
assi gn submari nes to patrol off thej apanese hel d i si ands of Wake Marcus and the 
Gilberts during planned air strikes. The/ would be used to search for and rescue 
U.S. ai rmen forced or shot down at sea, and to provi de navi gati onal i nformati on to 
the airmen. Athough such usage would divert submari nes from their primary task 
of si nki ng enemy ships, ComSubPac agreed. Accord ngly. Skate and two other sub- 
mari nes were assigned to perform what became known as "Lifeguard Duty." 
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Fleet operations to regain the Central Pacific began with an attack on Wake 
Island in earlyOctober 1943, and then rolled relentlessly westward. Thestrikeon 
Wake had three objectives: to test na/v strategic concepts and tactics using the 
strengthened Pacific Fledt; to neutralize Japanese air power at Waka and to 
regai n an offensi ve posture Before the war, thej apanese had vi a/ved Wake as a 
stepping stonebetweenthejapanesemainland and Midv\ay, Flawaii andtheU.S. 
west coast. Accordingly, like Pearl Flarbor, it had been attacked on December 7, 
1941, and occupied two weeks later. 

At midday on September 25th, Skatedeparted Pearl with orders to patrol off Wake 
Upon arrival on station on the morning of October 4th she closed the atoll and 
submerged to conduct photo-reconnaissance Two days later Task Force 14 under 
thecommandof Rear Admiral A E. MontgomeryarrivedoffWaketo carryout a 
carri er ai r/crui ser bombardment. Skate was on the surface west of the atol I ready 
toperformlife guard duties. The strike commenced at early dawn. Quoting from 
Skateis patrol reporf , "0448 (local time) - Sighted much flak and anti-aircraft fire 
from Wake Many pi anes were i n the ai r over Wake droppi ng bombs and there were 
se/eral dog fights. Eight or ten planes were seen to fall and our planes were seen to 
form up." The report conti nued with a sad note 'We were attempt! ng to close on 
the surface toward the nearest crash when at 0545 what appeared to beaj apanese 
Zero suddenly dove out of a nearby cl oud and started strafi ng us. PI ane was com- 
ingin low from the starboard beam. Madeaquickdive After gdtting below it was 
discovered that Lieutenant (jg) Willis Edward Ma)son, III, U. S. Navy, junior 
OfRcer-of- thedeck, had been hit byabulldt. Fie was very seriously wounded." 

Skate surfaced a half hour later to resume the search. Se/eral U.S. and enemy 
planes were noted in the air, as v\asatrail of 25 caliber bulldt holes through the 
STS armor pi ate protect! ng the bri dge and conni ng tower. At 0808 Skate was 
agai n forced to di ve by two J apanese pi anes maki ng strafi ng runs from a di stance 
of about two mi I es. Seconds I ater the pi anes fl a/v over the di sappeari ng peri scope 
but loosed no bombs as Skate passed 50 feet on her way down. At 0900 she sur- 
faced to resume her rescue mission, but was again forced down. It appeared that 
our aviators had failed to gain control of the air that day. 

It was squally and overcast thene<t morning, October 7th. Se/eral squadrons of 
friendly aircraft were soon sighted, and at 0601 Skate "Exchanged visual signals 
with a squadron of friendly dive bombers. Four of them circled us se/eral times 

and asked the bearing and distance to thetargdt. We informed them and they 

headed in the proper direction. Anti-aircraft fire and bombings started shortly 
thereafter." At 1043 "when about 6 miles from shore searching for downed avia- 
tors a heavy shell hit about 400 yards on the port bow. Another whistled over the 
bridge and hit about 800 yards astern and as we were diving the third hit about 
200 yards on the starboard quarter. " TheJ apanese were getti ng cl oser, but no 
cigar that time 


Upon surfacing at 1128 word was received that three aviators were down. They 
were soon si ghted about 2 mi I es off the beach . T ri mmed I ow i n the water. Skate 
headed toward the beach with Ensign Francis Kay, gunner's mate William 
Shelton, and torpedoman Arthur G. Smith on the bow to maketherescue 
Despite thefact that, 'Th^ were firing at us from the beach and small and heavy 
shells were hitting all around us," Lieutenant FlaroldJ . Kicker, USNR was 
snatched from the sea forty- five mi nutes later. Mi nutes after that Smith went 
over the side with a life ring and towed Ensign Murray FI. Tyler, USNR to the sub- 
marine where torpedoman FrederickJ . Lambert assisted in bringing the 
e<hausted flier aboard. Further rescue efforts were interrupted by aj apanese dive 
bomber. Whi I e submergi ng, a near mi ss damaged the bow buoyancy tank vent- 
operating mechanism but repairs were quickly made and Skate soon surfaced. 

At 1242 another avi ator was reported down off Peacock Poi nt. Whi I e cl osi ng the 
reported position "a heavy shell hit 500 yards on our port beam and ricochdted 
with a scream over the bridge followed by two more close overs. Madea quick 
dive and heard three more shel I s stri ke the water and they sounded very cl ose." 
Skate surfaced forty mi nutes I ater to agai n resume search! ng. More J apanese 
pi anes were si ghted and at 1459 Skate was bombed whi I e pass! ng 60 feet on her 
way under. Two bombs e<ploded about a minute apart, but did only minor dam- 
age PI ane contacts conti nued to be observed through the peri scope unti I the shi p 
surfaced at 1822. Although Japanese planes conti nued to be present during dark- 
ness, they made no further attacks that night. 

Byearly morning of the 8th, Lieut. Ma)son's condition had worsened and in 
accordance with instructions. Skate headed for Midway where medical help was 
available Fler rdturn was interrupted by orders to rdturn to Wake to rescue nine 
airmen adrift in the open sea. Unfortunately, Lieut. Ma)son succumbed to his 
wounds during the morning. Flewasburiedatseathene<t night. 

The search for downed ai rmen was resumed duri ng the early morni ng hours of 
October 9th, and at 1033 a I ife raft was si ghted. Flowa/er, another J apanese pi ane 
forced Skate to dive. She surfaced at 1119 and twenty minutes later Lieut.fjg) 
Richard G. J ohnson, USNR, was brought aboard. 

The search conti nued on October 10th, and early i n the morni ng a red fl are was 
sighted at what appeared to be about 5 miles distant. Skate headed directly for it, 
but nothing was sighted until she had gone over 15 miles. Then a raft was sighted 
and soon Skate rescued Lieut.(jg) William E. McCarthy, USNR, and Paul T. 
Bonilla, AOM, USNR. Later the same afternoon Commander Mark A Grant, USN, 
an Air Group Commander was rescued. 

Skate remai ned i n the area unti I October 14th and conti nued to observe enemy 
air activity. As a parting gesturea VAL dive bomber madea bombing run that 
afternoon from a distance of 3 miles. Although the bomb ddtonated as Skate 
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passed 110 fedt she escaped damage. Early on the night of the 14th, Skate 
departed for a newly assigned patrol station. She encountered no significant 
action thereand left for refit at Midwayonthee/eningofthe23rd, and arrived 
five days later. 

Altogether, Skate had plucked six aviators from the sea during the strike on 
Wake She al so vectored one of our dive bomber squadrons to its target. I n the 
process she was bombed three times, fired on by shore batteries three times, 
strafed twice, and lost one very fine young officer to the initial strafing. Skates 
persistence in searching for downed airmen in the midst of bombs, shells and bul- 
lets required great courage coolness and determination on the part of the entire 
crew. In acknowledging Skate's accomplishments, the Commanding Officer of 
Ls<ington radioed, "Anything on Le<ington is yours for the asking. If it is too big 
to carry away, we will cut it up in small parts." 

Although other submarines had pre/iously stood by to rescue airmen during 
strikes, it was Skate's successful performance that opened a new chapter in sub- 
marine operations. From that day until the end of the war, no important carrier 
strike was made without one or more lifeguard submarines on station. Bytheend 
of the war our submarines had rescued 504 airmen from the sea. 

On to the Gilberts 

WhileSkate was engaged in performing life-guard duties, the Pacific Fledt staff 
was busy prepari ng pi ans and assembi i ng resources for the ne<t step across the 
Pacific. In planning an offensive to drivethejapanese from their islands, two 
major problems confronted the planners. First, was the fact that over theyears 
thej apanese had taken or fallen heir to island groups which gave them control of 
the Central Pacific. The keystone to that control wasTruk, their fiedt's main base 
Providing a defense in depth werestrategically located bases on island groups 
throughout the Central Pacific. A related problem was the manner in which land 
was di stri buted throughout the vast e<panse of the Central Pacifi c. Approxi mate 
distances bdt ween some of these bases are Pearl Flarborto Midway Islands 1150 
nm; to Wake 2050 nm; to Johnston Island 780 nm; to Kwajalein and Tarawa 2050 
nm,; and to Truk 3050 nm. The distance from Wake to Truk is about 1100 nm 
and from KwajaleintoTruk about the same. 1 1 was cleartotheplannersthatif 
theJ apanese bases were to betaken, attacks would have to be made by carrier 
based ai rcraft and surface shi p bombardment, fol I owed by amphi bi ous I andi ngs. 

By the time Skate rdturned to Midwayfor refit in late October 1943, thefieet had 
been reorganized. ViceAdmiral Raymond A Spruancehad been given command 
of Fifth Fleet. It was composed of 118 warships, including 13 battleships, 19 
carriers, a largenumber of lesser combatants, pi us transports, supply ships and 
auxiliaries. Its first major operation was Operation Galvanic. The objective v\as 


seizure of the Gilbert Islands, a group of coral atolls lying about 2,000 miles west- 
southwest of Pearl , and far to the east of T ruk. Of the numerous bits of coral reef 
protrudi ng above the ocean i n the Gi I berts, T arawa, Maki n, and Apamama were 
the main atollsto betaken. Ofthes^ theprimaryobjectivev\as Tarawa. Fifth 
Fledt struck all three atollson D-day, November 20, 1943. By that timej apanese 
defense forces in the Central Pacific had been greatly weakened by both shipand 
aircraft losses in the South Pacific. Consequently, reinforcement from there and 
ffomTruk were unavailable. Makin, the northernmost atol I was taken in two days 
by theArm/s 27th Division following air attacks and bombardment by battleships 
of the i nvadi ng force Si mi I ar attacks were made on the i si ets of T arawa, and that 
atoll was taken after bitter fighting by our marines on Bdtio islet. Within ten days 
all Galvanic objectives had been achie/ed. 

T en submari nes parti ci pated i n Gal vani c. Of these ni ne were pi aced al ong the 
route east of Truk to i ntercept rei nforcements proceed! ng to the attack area. 
Nautilus, howe/er, was more directly involved. She performed reconnaissance 
and lifeguard duties off Tarawa immediately prior to the attack, and then trans- 
ported eight officers and 70 marines to assist in the taking of Apamama. I n a case 
of mistaken identity during darkness while enroute with her marine ddtachment, 
her conning tower plating was holed by a five inch shell ffoma less-than-ffiendly 
destroyer. Ne/ertheless, shewasabletodiveto escape and carry out her mission. 

An assessment of Galvanic's complete and rapid success proved the validity of the 
na/v coordinated carrier and land based air, surface ship, amphibious and support 
team strategy. With successin hand andaforcein being, plans were made to 
accelerate the planned capture of the chain of Marshall lslands©<tending some 
350 to 750 mi I es to the north- northwest, and cl oser to Tru k. The date set for the 
na/v operation. Flintlock, waslatejanuaryof thena/vyear. Whilemajor segments 
of the fi eet were bei ng readi ed, mi nor harass! ng stri kes were made agai nst the 
Marshalls and as far west as Nauru, 350 miles beyond the Gil berts. 

With activity heating up in theCentral Pacific, more submarine operations were 
planned for that area. Skate departed Midway November 15, 1943 to conduct her 
second patrol in the area to the north of Truk. She arrived on station a week later 
and commenced reconnaissance and a search for targets. It was duri ng this patrol 
that Skate began to earn her reputati on as the "Big Game FI unter of Worl d War 1 1 ." 
Anumber of distant ship contacts were made off the north entrance to the atol I, 
but could not be approached close enough to permit an attack until mid-morning 
of the 30th. While patrolling on the surface a task group was detected. Course 
was changed to intercept what was soon identified as a converted aircraft carrier 
escorted by two destroyers with heavyair cover. Two additional destroyers and 
two large carriers were soon seen to be fol I owing the first carrier. When the range 
to the I arge carri ers had cl osed to about 9,000 yards. Skate submerged and 
headed in for a bow shot. Coming to peri scope depth at 1106, it was observed that 
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thetargdshadzigged and that it would be necessary to fire from the stern tubes. 
Six minutes later when a look through the periscope showed the two large carri- 
ers to be overlapping, three torpedoes were fired at a range of about 1,500 yards. 
The patrol report read, "Oneminuteand fifty seconds after firingalargege/ser of 
water arose] ust forward of the center of the nearest carrier and the enti re shi p 
heel ed to port. The e<pl osi on was heard but no smoke The near carri er appeared 
to hold course and speed while the overlapping carrier turned sharply about 90^ 
to port."^ The escorts rushed i n to drop a pattern of depth charges and then 
rdturned to thei r escort positions for no apparent reason. 

Suffer! ng no damage Skate resumed her patrol . A number of ai r and shi p con- 
tacts were subsequently made and although twice depth-charged, she was unable 
togdt in any further attacks until the night of December 20th. At 2123 a single 
largeship with two escorts came within radar range Running on the surface to 
gain position aheadof the group she submerged to attack at dawn. At 0620 four 
torpedoes were fi red at the I arge shi p. A mi shap duri ng the fi ri ng caused the sub- 
mari ne to broach i n pi ai n si ght of the escorts and as the escorts cl osed for the ki 1 1 
the Captai n ordered the Di vi ng OfR cer to "take her deep." The torpedoes were sti 1 1 
on their way as Skate passed below peri scope depth and no further visual observa- 
tion could be made Howaer, the sonar operator soon reported three hits. 
Thirty-eight depth charges shook the ship during the ns<t five hours. Specks of 
dirt were loosened in the peri scope optics and the deck mounted] P sound head 
was knocked out, but no major damage was inflicted. When Skate surfaced 
shortly after noon a glow of burning oil was reflected in the sky, and later that 
ni ght a tremendous ©<pl osi on wsb heard and fl ames shot hi gh i nto the ai r. The 
6,400 ton freighter of theTerukawa Maru class had carried her last cargo. 

The patrol continued without undue e<citement until early in the morning of 
Christmas Day. Contact with a small groupof ships was made while patrol ling on 
the surface Uni dentifi ed at the ti me was a very I arge shi p escorted by two 
destroyers. Skate submerged to close the targdt and fired a spread of four torpe- 
does. Quoti ng from the patrol report, "After a (torpedo) run of about two mi nutes 
there was one defi ni te s<pl osi on fol I owed by another muffi ed e<pl osi on . " A bri ef 
depth charging discouraged further observations and shortly thereafter the target 
group disappeared over the horizon. 

Post-war d sclosures by] apanese sources confi rmed the i daiti ty of the targdt as the 
batti eshi p H I J MS Yamato. As she sped away her Commandi ng Offi ca" rqDorted by 
despatch, "On 25 Decemba" 1943 at 180 nautical miles north of Truk, at latitude ICP 
5' N. and longtude 150^32' E., one torpedo hit was recaved fromasingleenemy 
submarine A hde about 5 mdters dqDth, emending downward from the top of the 
bulgeconnection (at the armor) and 25 mdta's in length, bdtwffin frames 151 and 
173, was produced. Wata" flowed into the No. 3 (turrdt) upper mag$inefrom a 
small hole in the longitudinal bulkhead caused bycaving in of water-linearmor."' 


Yamato was 863 fedt long with beam 127 fedt, draft 35.6 feet and displacement 
73,000 tons. She mounted nine 18.1" guns in three turrdts and had atop speed of 
27 knots. Yamato and her sister ship, Musashi, were the largest and most power- 
ful warships built by any nation. Extensive design analyses and tests conducted 
pri or to and duri ng construct! on made them as unsi nkabi e as the state of the art 
would permit. To that end the designers provided multiple longitudinal bulk- 
heads which incorporated one armored bulkhead in addition to the normal heavy 
armor belt protecting vital engineering and ordnance spaces. Becauseof her 
defensive capability, Yamato barely hesitated after being hit by Skate; s torpedo. 

The torpedo that did thedamage was the infamous Mk.l4-3A steam torpedo armed 
with a Mk.l6 warhead loaded with 600 pounds of Torpec Although depth was sdt 
for 10 feat, thetorpedo apparently ran at half that depth. The reason for failureof 
theotherthreetorpedoes is unknown. Howa/er, in via/vof thesizeof thetargdt 
and the posit! on of the single hit along the hull, it is likely that the blame rests on 
the unreliable Mk.l4-3A torpedoes and their faulty Mk. 6 e<ploders. 

Skate raturned to Pearl onJanuary7, 1944 to receivecongratulationsfrom 
ComSubPac for putt! ng one] apanese carri er and one batti eshi p on the I n] ured 
1 1 St and si nki ng one maru. 

Operations Flintlock and Hailstone 

After the Gilberts had been taken, CinCPac established Flintlock as the next 
major step in the Central Pacific. Flintlock entailed thecaptureofthejapanese 
held Marshall Islands including their major base at Kwajalein atoll. The Marshalls 
differed from the Gilberts in that there were many more coral atollsand isidts 
occupied by military installations, and th^ were spread over a much larger area. 

CinCPac's plans called for gathering forces from California, Flawaii, Samoa, the 
Ellicelslandsand other bases, and set D-dayasJanuary 31, 1944. The three major 
bases to be seized were Roi- Namur, Majuro and Kwajalein. Seizureof Eniwdtok 
was planned for later. In accordance with the plan, a massive armada descended 
on the Marshalls. Fifth Fleet'sTask Force 58 advanced with 6 1 arge carriers, 8 bat- 
tleships, 6 cruisers and 36 destroyers. The landing force of 297 ships and 53,000 
assault troops followed. Bombardment of enemy air bases commenced on D-3day 
intheareabdtween Roi -Namur in the north, Majuro in the south andEniwetok 
in the west. Kwajalein was quickly occupied after a "Spruance haircut" had oblit- 
erated al I the pal m trees and bui I di ngs on the atol I . Maj uro offered no resi stance 
andbyD-lall bases were neutral I zed. By late February 2themain objectives had 
been occupied, eight weeks ahead of schedule. 

The fol I owi ng day a Mari ne Li berator fl e/v from the Sol omons to Truk and took 
the first photo-coverage of the great base si nee the] apanese had taken it over 
from the Germans after V\forl d War I . Perhaps more i mportant than the photos 
was the warning given Admiral Kogathat the Americans would soon attack major 
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darients of the Combined Japanese Imperial Fleet at Truk. Faced with depleted 
resources, Koga decided not to risk a decisive engagement until his carriers could 
be replenished with planes and pilots, and wisely began a withdrawal to the west. 

FI i s move was ti mely for Admi ral Spruance; s staff had pi anned Operati on 
FlailstoneforacarrierstrikeonTruk. D-day had been sdt as April 15. 

In latejanuary Lieutenant Commander William P. Gruna" rdie^dCommanda' E. B. 
McKinn^ i n command of Skate Fie i nherited an outstand ng crew and a great shi p. 
Gruner's seyei war patrol s as E)®cuti\« Officer ofPike Sunfish andApogon made 
himwdi qualified for command. D-day for the Marshal I operation. Flintlock, v\asjust 
a w^a/vay when Skate left Pearl to proceed onceagain to theTruk area. The date 
for Fifth Fleet's strikeon Truk was still in theoffing. WhenFlintlockwent off like 
dockwork, CinCPac advanced D-Dayfbr Flailstoneto Fdxuary 17 whileSkatewas 
still airoute ComSubPac had participated in the planning for Flail stone and had 
assi gned ni ne submari nes to the operati on. Near Truk wo'eSea Ra\«n and Darta", 

Seal wasoff Ponape and sixother subs wa"e placed along escape routes ffomTruk 
Thei r obj edi ves wa'e reconnai ssance and the si nki ng of J apanese shi ps attanpti ng to 
fiffiTrukwhei Fifth FI ^ struck Whei the date for the strike was advanced, 
GomSubPac sent despatch orda"s to Skate to take station about 150 rri les northwest 
of Truk. Skate s orders card ed the provi sothatshehadtobe west of Long tude 152^ E . 
by mi dii ght of the 16th . At that ti me the area to the east of 152^ E . woul d become a 
"blind bombing zone;' where Skate would be fair game for any aircr^ - J apanese or 
U.S. That posed a prod an. Stormy weather with heavy seas had sdt i n, but it was nec- 
essary to maintain sprad as best possideto a/oid thedind bomdng zone That meant 
running on the surface with no opportunity to diveto "check the trim" (i.e compai- 
satefor fod used and other wa^t changes). To quote from the Patrol repoif of 
February 12, "1000 - W nd has shifted duri ng the ni ^t from east to southwest, 
throu^ the south. Sea is rough, wind about 25 knots, increasing." An attempt was 
made to hold to two engine speed, initially about 13 knots^ but g"ffin water was com- 
ing over the open bridge At "1048- Alargewaecoming over the port side almost 
knocked the starboard lookout out of his platform high on the pa"i scope shears "The 
lookout was William A Shelton, thegunna"'s mate who had helped rescue the airmen 
during the first patrol. Shdton'sfinga'sdung to the platform supports whilethe 
g"eai water strove to wrest him from the ship. Whai the water rriorinentarily sub- 
si ded, the deck watch hd ped hi m down to the bri dge I eel and I owa"ed hi m i nto the 
conni ng tower. FI i s back had b^n badly wrenched i n the ordeal and he spent the rest 
ofthepatrol in his bunk. Despitethecasualtyit wasnecessaryforSkatetokffipplow- 
i ng through the seas 'The control room i s va^ wd; from water pouri ng down the 
conning tower hatch. Speed has bean g'adually reduced until at 1100- weareableto 
make only 8 knots. The conversi on of (bal I ast tanks) 4A and 4B to fod bal I ast tanks 
has greatly reduced the sea keqdng qualities of the ship. Seas from ahead a/vaqa right 
over the deck although they are not unusually high. Safdy and negative (tanks) hae 
been down dry with noappreciadeirTprovonait." 


On the morni ng of the 15th the report noted, "Seas have shifted to the northwest 
and we have increased speed. Ifthewind stays where it bdongs we should be able 
to make our schedule"Two radar contacts were made that day on planes that did 
not cl ose The ne<t afternoon a pi ane contact at 13 mi I es forced Skate to di ve 
Confident that she could now cross the critical longitude before midnight, the 
opportunity was taken to get a tri m. Then with a good tri m. Skate descended to 
over 400 fedt and unhappi ly found the water terrperature i n the area to be con- 
stant to at least that depth. That meant that no layer edsted to hide under from 
enemy sonar should she get attacked. 

Luck plays an irrportant role in war as in life Within minutes after surfacing at 
1635alookout sighted the superstructureofalarge ship, bow on, atarangeof 12 
miles. At the same time, a plane contact at 13 miles dictated irnrnedi ate submer- 
gence Due to the I ow hei ght of the peri scope I ens above the surface the target 
could no longer be seen. Meanwhile, somehow alerted, sporadic) apanese depth 
bomb or chargee<plosions could be heard. None were cl ose enough, howe/er, to 
do any damage At 1722 the foremast of a J apanese crui ser came i nto peri scope 
via/v. She was accompanied by destroyers on either beam and had possible air 
cover overhead. It appeared that the group would pass beyond torpedo range but 
thi rteen mi nutes I ater the crui ser's I uck ran out. She zi gged toward Skate to pre 
sent a 30^ angl e on the bow at a range of 5,000 yards. She appeared to be a Kako 
class heavy cruiser with singlestack, two turrets forward, one turret aft, and a 
scout plane at rest on the catapult between them. The starboard destroyer was 
well positioned for protecting her as it was headed directly for Skate when she 
fi red four torpedoes from the bow tubes at a range to the cruiser of 2,300 yards. 
Acti ons then accel erated. Skate sought greater safdty at depth as she ri gged for 
depth charge Three torpedo e<plosi ons were heard as she started down. A last 
look through the peri scope showed the crui ser to bein adirect line with the set- 
ting sun so that only a smoke pal I could be seen which e<tendedffom bridge to 
stern. Sonar reported a fourth hit as the starboard escort put on speed to attack. 
Seconds I ater the escorts started a heavy and conti nuous depth chargi ng whi ch 
I asted for the ne<t 45 mi nutes. Thei r attack then si ackened, but conti nued off and 
on for another hour as the submarine withdrew to the east. 

It was important for Skate to confirm the results of this attack on an important 
J apanese combatant so she surfaced at 2115 to rdturn to the scene Flames and 
expl osi ons were si ghted i n the di stance so a course was taken to ci rcl e the target 
group to attain a down-moon position for a second attack should it be required. 

At 0240 the wounded cruiser, later identified asAgano, gasped her last breath and 
sank beneath the waves. Mi dni ght had now passed and the area had changed to a 
bl i nd bombi ng zone As Skate sped west tov\ard safe operati ng terri tory she trans- 
mitted a report of the si nki ng. A few hours I ater T ask F orce 58finishedthejobby 
sinking the escort destroyer Maikazi with her load of cruiser survivors. 
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This attack became the finale of Skate operations directly involved with the Fifth 
Fleet. Flowa/er, she did make se/eral more attacks on Japanese shipping during 
the balanceof this patrol, but none resulted in confirmed sunk or damaged ships. 
In one night surface attack on a small escorted convoy off Palau she instil led the 
fear of the Lord into the enemy when another faulty Mk. 14- 3A torpedo exploded 
prematurely shortly after being fired. Thereupon, e/eryshipin theconvoy parti ci- 
patedin afire/vorksdisplay rivaling an Independence Day celebration. Colorful 
tracers and starshelisfle/v in all directions to illuminate the area. 

To further her reputation as a big game hunter. Skate on her fifth patrol, sank 
the large Fubuki class destroyer Usugumo in the Okhotsk Sea. Then on her last 
patrol under the command of Commander Richard B. Lynch she pendtrated the 
minefield protecting the Sea of Japan to sink the large submarine I -122. Finally, 
to end her career, this famous ship became a targdt for both air and underwater 
nuclear weapon tests at Bikini inj uly 1946. Although surviving with eftensive 
damage thisfinewarshipv\as later intentionally sunk off the Californiacoast. 


' “Tfie Simon and Schuster Encyclopedia of World War II.” 

’ ComSubPac Patrol FteportNo. 298 of 11/6/43, USS SKATE- Rrst War Patrol. 

’ ComSubPac Patrol Fteport No. 345 of 1/13/44. USS SKATE Second War Patrol. 

■' Extract from a post-war report prepared by the Naval Technical Mission to Japan on the loss of major units of the 
Japanese Feet. 

^ ComSubPac Patrol Fteport No. 393 of 3/26/44. USS SKATETbIrd War Patrol. 
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Torpedo Attack 

Tactics employed, whdther making a surface or submerged torpedo attack, were 
governed by a number of different factors. These were 

1 Torpedo rangeand speed capabilities 

2 Targdt group size and disposition, including escorts 

3 Targdt group course speed and zigzag pattern 

4 T argdt group ai r cover 

5 Choi ce of the pri mary target(s) and i ts (thei r) types and si zes) 

6 Ranges to the targdt(s) and escorts throughout the approach 

7 Submarinespead and submerged endurancecapabilities 

8 Sea conditions 

9 Visibility conditions 

10 Number of torpedoes avail able and their location (forward or aft); and 

11 Si ngl e su bmari ne or wol fpack coordi nated attack. 

Basic Approach Objective 

Try to launch torpedoes at a distance of 500 to 1,500 yards off the target track to 
achieve a 90S torpedo track angl^ in order to hit the target broadside (this 
assumes that torpedoes run asset and that o<ploclers function properly, which 
they did not always do). Set torpedo depth depending upon the type of target : 

♦ 6 to 8 feet for merchant shi ps and destroyers 

♦ 0 feet for a cruiser 

♦ 12 to 15 feet for a carrier or battleship. 
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Tor p ecio Range and Speed 

When available I chosetogoon patrol with all (24 = 14 forward and 10 aft) 45 
knot, 4,500 yard Mark 14 or 23 steam torpedoes. When a full loadof steam torpe- 
does was not aval lade I took out a mix which included some 30 knot Mark 18 
electric torpedoes. Although wakeless, I preferred the higher speed Mark 14s 
because the time to impact was less. Steamtorpedo wakes were not very visible in 
sea states I ess than absol utel y cai m. 

Targd Groi^ Size and DisfXEitian 

J apanese merchant and navai ships normai I y travelled in groups or convoys with 
escorts, aithough single ships often traveled alone with and without escort(s). 
Important ships and important convoys (eg. tankers) were normai I y accompa- 
nied by two or more escorts. Convoys of three freighters, tankers and personnel 
carriers usually travelled in a singlecolumn about 500 to 800 yards apart (fore- 
mast to foremast). One escort was often positioned about 1,000 yards bearing 
060S relative on the starboard bowof thelead ship, and asecond bearing 300s 
relative on the port bowof thelead ship. Aroving escort was often place astern of 
the last ship in column. On occasion convoys were organized into two column 
abreast. Such was the case when J ack encountered a convoy offivetankers in the 
South China Sea in mid February 1944. Four tankers werein the main column 
and a 5th leading a group of three escorts, including one destroyer, was in a par- 
allel column probably about 500 to 1,000 yards abeam. It is not known why that 
particular formation was used. 

Large formations of battleships and/or aircraft carriers were frequently protected 
by an inner screen of cruisers and an outer screen of destroyers. Such formations 
often travelled at speeds up to 25 knots. At higher speeds destroyers had trouble 
keeping position in moderate to high seas and would tend to fail behind. On occa- 
sion, one or two large carriers or battleships would proceed independently at 
speeds up to 30 knots in light seas. 

Target GtohdColts^ Speed and Zigzag F*SttEm 

Merchant shipconvoysfrequentlytra^dled at speeds of eight to ten knots, aithough 
one two or three personnel transports with or without escorts might make twelve 
to fifteen knots Although zigzagging was often used byj apaneseforces to confuse 
submarines^ a zigzag at an inopportune time could generate an attack opportunity 
that would otherwise not have occurred such as when theSkate sank the Agano. 
Individuai legs ofa zigzag pattern were usually of eight to twelveminuteduration. 

Targd Groi^ Air CcMET 

TheJ apanese frequently provided anti-submarine (ASW) air cover from shore 
bases, ai rcraft carri ers and scout pi ane equi pped maj or combatant shi ps. ASW ai r- 
craft were normally encountered during daylight. Flowa/er, Apogon was bombed 


on a pitch black night in late November 1943 when about 75 miles north of Truk. 

I do not know how the pi I ot ddtected us. 

TheSD air search radar was instailed in the first U.S. fledt typesubmarinejust prior 
to the war. Itoftai detected aircraft out to ranges of twelve to fifteen milesi although 
i n Skate we were bombed by a pi ane fi rst detected at a range of about three mi I es. 
TheSD did not provide a bearing of the aircraft, only its distance SD probability of 
detection dq^ended upon the type aititudeand attitude of the aircraft, theaiertness 
of the operator watchi ng the scope and the method of empi oyi ng the radar. Some 
CO.s worried that iftheSD was used continuaily its signal would be homed-in on by 
aircraft. The/ therefore used it intermittently, if at all, as for 30 seconds e/eyfa/v 
minutes. My policy as CO. was to useit continuaily when on the surface because I 
had no positive knowledge that thej apanese had radar intercept gear instailed in 
their ASW aircraft, and I wanted ail the advance warning I could gdt to submerge as 
soon as possible Upon diving, my policy was go to 200 feat at full speed whileturn- 
ing with ful I rudder to a ne/v course about 90^ from the pre/i ous course i n orde" to 
open out from the track indicated by our surface wake 

Choice of Targd 

When encountering a convoy or groupof ships the choice of targdt was usuaily 
obvious. With limited submerged maneuverability the target was normaily the 
ship which presented the best firing conditions in terms of torpedo run and track 
angle, and firing position permitted by ASW escorts. Of course if a major combat- 
ant was in the group e/ery effort would be made to shoot at it first, and another 
afterward i f possi bl e 

In making a night surface attack on a group of ships it was not aiv\ays possible to 
pick out thechoicetargdt. TheSJ surface search radar was relied on e<tensively, 
augmented by what could be seen through binoculars. An indication of target size 
coul d somdti mes be gathered from the strength of the bl i p on the SJ radar scope 
plus "side lobes" of the main blip. In somecases blips and sidelobes overlapped 
into a broad "smear". Visual bearings transmitted by theTargdt Bearing 
Transmitters (TBTs) on the bridge level could provide accurate firing bearings. 

Monitcri ng Ranges to Targ^ and Esccrts 

In maki ng an attack on agroup of ships it was necessarytocontinuallymonitor the 
range and bearingof the target so that it did not "gdt by" (i.e exceed favorable 
range and beari ng before torpedoes coul d be fi red) . Submerged attacks are al most 
always made from a position ahead of the target or target group because target are 
usuaily detected coming toward the submarine i.e one rarely acddentaily overtook 
a potential target. Monitoring target range was most important when attacking tar- 
gets maki ng speeds greater than about 15 knots. The "pi cturd' changes rapi dly, 
especiaily when approaching a target(s) from ahead, and the target range and bear- 
ing generated by the TDC were most useful totheC.O. and Fire Control Officer. 
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It was also critical that the position ofthreatening escorts be continually moni- 
tored. When making a night surface approach from ahead of the convoy, the 
range to nearest escort was of particularly concern because the closing speed was 
approxi matel y the sum of own shi p's and escort's speeds. Uni i ke an automobi I e, a 
submarine cannot stop or turn on a dime if necessary to avoid colli si on. 

SuhmHrineScixriErgBd Speed and Endurance 

At target speeds of 15 knots and greater submerged submarines often had diffi- 
cultygetting into attack position becauseof low speed and limited battery 
capacity. I n such ci rcumstances it was often necessary to surface and do an "end- 
around" at full speed. This could take the better part of a day depending upon 
targdt speed. Upon gdtti ng ahead of the convoy or targdt the submari ne coul d 
submerge for another attack if position was gained during daylight, or await dark- 
ness and deliver a night surface attack. 

Sea Concitians 

Waves and swells do not always travel in the same direction. Submarine depth 
control at peri scope depth isdifRcult in heavy seas, particularly when running 
into them or when th^ come up from astern. Useof theSJ surface search radar 
duri ng the fi rst fa/v years of the war was hi ndered when submerged i n heavy seas 
because the antenna was mounted atop the peri scope shears, requi ri ng the sub- 
marineto run at relatively shallow depths (eg. 40to45fedt). Near theendof the 
war an eftendi bl e mast was i nstal I ed so that the antenna coul d be rai sad and I ow- 
ered much I ike a periscope. 

The speed of submarines on the surface with afull fuel load, as during the early 
days of a patrol , i s I i mited when runni ng i nto heavy seas by "green water" (waves) 
coming over the bridge and often up to the lookouts in the peri scope shears. It is 
sometimes necessary under such conditions to slow to as little as five knots. 
Submari nes are much I ess affected by waves and swel I s when submerged than 
ships on the surface At a keel depth of 100 fedt they are relatively stable. 
Unfortunately, below peri scope depth (about 68fedt) th^ are totally dependent 
upon passive (listening) sonar for search and target information. 

si bil ity Concitians 

Submari nes have a much smal I er si I houdtte than any surface shi p. Thus, th^ can 
often approach within one to five miles or less of a target or escort at night with- 
out being detected, depending upon moonlight, starlight, and clarity of the air. 
Because thej apanese did not normal ly have surface search radar, vi si bi I ity condi - 
tions were important in attaining attack position for night surface attacks. The 
Japanese did have 20 power binoculars with scellent light gathering capability 
for night vision, but that did not seem to affect us significantly. 


Periscopes were useless at night. Howaer, in clear weather it was advantageous 
when running on the surface to post a "high periscope watch" in other words, to 
have a I ookout man a rai sad peri scope The i ncreased "hei ght of e^' provi ded a 
si gni fi cant i ncrease i n the di stance to the hori zon and the range at whi ch a target 
could be detected. 

Vision is important in searching for targets. It was customary when on the sur- 
face to post three lookouts on the bridge in addition to the Officer of the Deck 
(OOD) andthej unior OOD. Vision capabilities of individuals vary considerably, 
and that isparticularly true of "night" vision. Submarines "rigged for red" in the 
conning tower and elsewhere below decks as darkness approached so that the 
ni ght vi si on of those goi ng to the bri dge woul d not be adversely affected by the 
normal white lighting. In addition ambient atmospheric conditions, of course 
affect vision performance 

Number of Tarpedoes AvoilaUe 

There were normal ly 14 torpedoes carri ed i n the forward torpedo room at the 
start of a patrol ; 6 i n the tubes and 8 i n the racks. I n the after torpedo room, 10 
torpedoes were carried; 4 in the tubes and 6 in the racks. As a patrol progressed 
the numbers decreased as torpedoes were e<pencled. Most attacks were made 
using torpedoes from the forward room. Although stern shots were possible to 
augment the number fired from the bow, and vice versa, the gyro angl es of torpe- 
does fired from the secondary set of tubes would usually belarge In my opinion 
that decreased thei r accuracy. If it is necessary to fi re torpedoes from the stern 
tubes it was better to plan the attack with this in mind 

Torpedoes could not normally be transferred between torpedo rooms at sea, although 
it was done on the surface on at least one occasion. I would not recommaid it. 

Sin^eSubmBrinear VNblffBckAttadc 

Atorpedo attack consists of two phases, the approach to attain firing position, and 
the firing of torpedoes. Approach maneuvers depend largely upon the disposition 
of thetarget(s) relative to own ship. 

Coordinated operation of groups of submari nes in wolfpackshasanumberof 
advantages i ncl udi ng a large i ncrease i n the area bei ng searched, the abi I ity to 
conduct simultaneous attacks, principally on convoys, from saeral directions, 
and saturation of escort defenses. Coordi nation was achie/ed through adherence 
to a prescribed sdt of tactics, codes, and inter-communications by means of voice 
radio. Many wolfpack operations were conducted by Pacific Fleet submarine in 
the period between October 1943 and Mid 1945. 

When a coordi nated attack i s del i vered each member of the wolfpack conducts its 
attack on a designated target, or target of opportunity, in essentially the same 
manner as a si ngl e submari ne 
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A mq or probi em faced by the C.O. 's i s to determi ne when and from what 
position to iaunch thefirsttorpedotoachie/eahit (or hits). The C.O. has a 
number of obj ecti ves after determi ni ng the nature of the pri mary target. 
Theseprimariiy inciude getting into a fcNATabie iaunch position within a 
torpedo run of somethi ng between 500 and 2,000 yards; preferabiy between 
500 and 1,500 yards — the shorter the di stance the run to the target, the 
higher the probabiiitythat it wiii hit. Thesoiution of the torpedo fire con- 
troi probi em requi res that a gyro angi e be entered i nto a torpedo such that 
after it compietes its turn (if any) toward the target it wi i i be on a coi i ision 
course with the target. The foii owing wiii ci ari fy the coi i ision course 
aspects of the probi em. 

A pri mary obj active of the TDC isto generate the torpe±) gyro anglewhich will 
causeatorpedo of given speed to settleon a straight course such that it collides 
with atarget running on a straight course at afixed speed. Acollision (hit) will 
occur when the target and the torpedo arrive at the same point at the same time 

Step 1 - The General Case (See Figure 1) An observer at point A sees a target at 
point B moving at constant speed, Vt, on a steady course The angle between the 
line-of-sight, AB, and the target's heading (angleon-thebow) is observed to be 
"b". The observer at A i s movi ng at constant speed. Vs, 


Fig. 1. 

Coi i ision 

Course 

Geometry 



QUESTION: What angular offset, a, fromthelineof-sight, AB, should an observer 
on a ship, or a torpedo, take to collide with the target? 

SOLUTION: Amoving object at Point A will collide with the target if it proceeds 
on a course such that the ti me i t takes to travel from A to C, (the poi nt of i mpact) 
is equal tothetimeit takes the target to travel from B toC. That is, acollision 
will result if: 


At=-?L=.5i 
Vt Vs 



Vs 


I n accordance withthetri gonometri c si ne I aw : 


sin a 

"oi" 


sin b 


■ K Dt 

sin a = sin b * — L ^ 
Ds 


or sin a = sin b 


yL 

Vs 


EXAMPLE 

Vt = 15kis, Vs = 45kis, observed angle on the bow, b = 70° 

sin a = sin 70° * — = 0.93969 • = 0.31 323 

45 3 

a= sin' = 0.31323 = 18.254° 
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Step 2 - Step 1 produces an approxi mati on of the correct torpedo gyro angl e, but 
it is just the first step in the solution becausethecoursegeomdtry of the torpedo 
at firing time is not located at the periscope; it is some 40 yards forward of it. The 
TDC must correct for thi s I i near di spl acement of the torpedo. That geomdtry i s 
illustrated in Figure2 (which is not to scale). 



In Figure2thedistanceBDiscalculated by means of the equation where 
R = the observed range to the targdt, and the angl e f i s bear! ng of the targdt rel a- 
ti ve to the head! ng of the shi p. 


BD =7R' + 40^ - (2R * 40 * cos f) 


The angl e g may then be ddtermi ned by the equati on 


g = sin 


1 / r « sin f \ 

V BD / 


and the angle h = 180° - g 


Step 3 - 1 n addition, I have assumed that because of the torpedo's need to clear 
the launch tube and its inertia, the torpedo course geomdtry advances 10 yards 
straightahead upon being launched before it begins to turn on a circular arc of 
20 yard radius in response to the gyro angleinput. (See Figure 3) Thus, step3is 
to determi ne the geomdtry at the ti me the torpedo starts to turn toward the tar- 
get. To do this I have assumed an average torpedo speed of 40 knots (22.522 
yards/sec) during the 10 yards it travelsbefore commencing its turn. Itcovers 
this distance i n approximately 0.45 seconds (10 yards 22.522 yard^sec). I n that 
ti me a targdt maki ng 15 knots wi 1 1 advance about 4 yards al ong its course. A 
slower targdt will advance a shorter distance and a faster targdt mor^ during this 
timeinterval. In any case; the distance advanced by the targdt is relatively small 
compared to i naccuraci es i n esti mati ng targdt speed and course pi us smal I bear- 
ing inaccuracies input to theTDC caused by the shi p's master gyro "hunting" for 
true north. This can amount to as much as +1/2P. This difference becomes more 
significant the farther the torpedo has to travel. 


Fig. 3. Step!% 
Acoxnting For 
Target Mod on 
Before the 
Torpedo Tuns 


4 yds. tor 15Kt. target 
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ject to the appropriate civil or criminal action at the discretion of the copyright holder(s). 

©1996 Strategic Simulations, Inc. All Rights Reserved. 

Uses Smacker Video Technology. Copyright© 1994 by Invisible, Inc. d.b.a RAD Software. 


WHATTODOIFYOU HAVE A DEFECTIVE CD OR DISK 


Each of our games undergoes extensive playtesting prior to its release. Through this process we hope to uncover and correct 
any errors in programming. Due to the complex nature of our simulations, however, some program errors may go undetected 
until after publication. In addition to errors in the program, there are occasionally problems with the media itself. We experience 
the industry standard of approximately a 3 to 5% failure rate of duplicated disks. Before assuming that the media is defective, 
make sure to check your disk drive. Up to 95% of the media returned to us as defective will run fine on our computer systems. 
Often the problem is with adisk drive that needs servicing for alignment, speed, or cleaning. 

Should you have defective media, please return the disk or CD only (keep all other parts of the game) to our Customer Support 
Department, along with a note describing the problem you have encountered. Replacement media will be provided upon our 
receipt of the defective media. 

Should you uncover an error in the program, return both your game disk and any “save game" disks to our Customer Support 
Department. Please enclose a description of what was taking place in the game when the error occurred. Upon correction of the 
program error, we will return an updated disk to you. 



Always make sure to include your name, address, and daytime telephone number with any correspondence. 
We will do our best to see that any problems are corrected as soon as possible. 


QUESTIONS OR PROBLEMS? 

CXir main business number is (408) 737-6800. If you encounter disk or system related problems you can call our 
Technical Support Staff at (408) 737-6850 between 11 a.m. and 5 p.m., Pacific Time, Monday through 
Friday, holidays excluded. NO GAME PLAYING HINTS WILL BE GIVEN THROUGH THIS NUMBER. You can write to us for 
hints at: Hints, Strategic Simulations, Inc., 675 Almanor Avenue, Suite 201, Sunnyvale, CA 94086 (include a self-addressed, 
stamped envelope for reply). 


IBM COMPATIBLE COMPUTER INFORMATION: 

Many of our games will work on IBM compatible computers. If you own an IBM compatible computer we suggest that you con- 
sult with our Technical Support Staff at (408) 737-6850 between 11 am. and 5 p.m., Pxific Time, Monday through 
Friday, (holidays excluded) to see if an SSI game you're considering purchasing is compatible with your computer. If we have 
insufficient data to determine compatibility, you may wish to purchase the game and test for compatibility yourself. If the game 
proves to be incompatible, you may return it within 14 days with your dated receipt and we will refund your money. Or, if you 
return the game withi n 30 days, you may exchange the game for another. 






